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Rebiable Direct Sources the Workd Over 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi DIVI 

CUTCH 

QUEBRACHO 

SUMAC—LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Smport + Export 
20 BROAD STREET (NEAR WALL STREET) NEW YORK 5, N. Y. 


Cable Address: Telephones: 
0226 
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HIs is our family of Gargoyle 

leather oils, greases and spe- 
cialties. You'll find some that 
you've known and used for 
many years; others that you 
may be interested in trying. 

There are the Sulfolines— 
unique fatliquoring agents; the 
Curriers Greases — leaders in the 
field of leather stuffing; the 
Solenes, Sole Waterproofing 
Compounds, and microcrystal- 


line waxes; special leather oils 
and other products. 


All of these products and our 
years of experience are yours — 
to help meet your individual 
needs, Just call your Socony- 
Vacuum Representative. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4,N. Y. 





SPRUCE EXTRACT 
POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Operating Plant at Erie, Pa. 


ee Neg ages asst get eazy eget ee eet ee gO ee” ee gO CO” ee cae aE 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


Pes” i” at” gag” tO” tegt yagitl tines iiss Rai 








MECO EXTRACT 


| 
| 
| 


ONE GRADE—THE BEST 


CHESTNUT WOOD OAK BARK §§ HEMLOCK BARK 
All Concentrations, Liquid to Dry Powder | 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT MARION PLANT ANDREWS PLANT | 
Nashville, Tenn. Chattanooga, Tenn. Andrews, N.C. | 





® Heat, cold, rain, mud...combat boots 
] E TA N must take every kind of wear...right 


in stride. Cyanamid’s TWECOTAN 


TANNING EXTRACTS Timmins #stacs ety sone en 


boots their lasting quality. 


The TWECOTANS are mild tanning 
agents...never harsh or astringent, 
When used for retanning cowhide 
uppers on combat boots they penetrate 
rapidly without drawing the grain, 


giving a firm, full leather. 


To learn more about the advantages of 
TWECOTAN Tanning Extracts 


.--let our staff help you make tests. 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, WN. Y. 
In Caneda: North Americon Cyenamid Limited, Toronte end Montreel 


Monvfocturers of CUTRILIN® Bote, TANAK@ Synthetic 

Tonning Materials, BETASOL® Wetting Agents, and sole 

distributors of TWECOTAN® Tonning Extracts, monufoc- 
tured by Toylor White Eatrocting Compony. 





ARKOTAN 


Reg. U.S. Pat. Off. 


A Universal Syntan 


An all purpose syntan made in types suitable for vegeta- 
ble, chrome, alum and formaldehyde tannages. Imparts a 
fine silky grain to the leather with increased roundness and 
improved tensile strength. 


An excellent mordant for dyeing calf and glove leather, — 
produces an even color. 


A perfect pretannage for shearlings and all types of white 
leather. 


Samples and Demonstrations Upon Request. 
cee caer 
* ARKANUM:—For efficient bating. 
* TETRANOL:—A highly efficient wetting agent. 


* Reg. U.S. Pat. off 


ESTABLISHED OVER 4O YEARS. 


Newark, \. J. 





Chemicals you hive ly 


>. 


~~ 


MARTIN DENNIS 
. Originator of the 


one bath chrome tan 


There’s no formula for EXPERIENCE 


FORMULAS which are carried out 
with top-grade raw materials and 
careful controls, are 
for the 
bility of MArtIN 


icals for the leather industry. But 


responsible 
uniformity and dependa- 


DENNIS chem- 


in the application of these chem- 
icals in the tannery nothing takes 
the place of experience. For 
tanning is as much art as science. 

That’s why we stress our own 
57-year experience in the leather 
field, in addition to the quality of 
our chemicals. Our representa- 


tives are not only salesmen but 


experienced technicians with both 
chemical and tanning 


They 


Si years 


training. 
and their predecessors for 
have bumped up against 
all kinds of tanning problems. 
What they’ve 
to you. 

This 


reason for selecting 


learned is available 
experience is one more 
your needs 
from our five types of TANOLIN,* 
our complete line of fat liquors, 
oils and greases; and our alkali 
chemicals, supplied by our par- 
ent concern, DIAMOND ALKALI 
CoMPaAny. *® 


nite. 
DIAMOND 


CHEMICALS FOR THE LEATHER INDUSTRY 


MARTIN DENNIS COMPANY, A DIVISION OF 
DIAMOND ALKALI COMPANY... CLEVELAND 14, OHIO 


CHEMICALS 





VIII 
Reduce your costs 


Maintain quality 


OSE"... i428 1) is 


as part of byych 


housekeeping practice 
VA 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 


and fungicides 


For further details 


See Bulletin 5L 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


G®) Representatives in Most Countries 
— MICROORGANISM CONTROL SPECIALISTS 





QUALITY DYESTUFFS 
AND AUXILIARIES 


A nae range of dyes for the coloring 
of all leathers © syntans for macnn thy and 
bleaching - mold preventives water 
repellents adhesives © wetting, dispers- 


ing, emulsifying and finishing agents. 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET +: NEW YORK 14, NEW YORK 


EOSTON e CHARLOTTE « CHICAGO e PHILADELPHIA © PROVIDENCE es ao) 


OUR 153rd YEAR 


Natural Dyewood Products 


Logwood 


Fustie « Hypernic + Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 
& 
Coal Tar Dyestuffs, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Branch Offices: 
BELLEVILLE, N. J. BOSTON, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 





NEUTRALIZATION 
OF FINE LEATHER 


When you neutralize with SOLVAY AMMONIUM BICARBONATE, 
you raise the pH uniformly throughout the thickness of the 
hide... the internal portion as well as the outer area. This 
quality neutralizing agent maintains the grain in excellent 
condition, improves dyeing characteristics—upgrades your 
leathers! For better quality leathers, follow the lead of other 


leading tanners—specify SOLVAY AMMONIUM BICARBONATE. 


9 
Specify SOLVAY SALES DIVISION 


CAL & DYE RPORATION 


40 Rector Street, New York 6, N. Y. 
_ BRANCH SALES OFFICES 
i @) { Yi Boston + Charlotte + Chicago + Cincinnati - Cleveland 
Detroit + Houston New Orleans + New York 
Philadelphia + Pittsburgh + St. Louis + Syracuse 


Other Products for Tanners 


© CLEANSING SODA XX 
© SNOWFLAKE* CRYSTALS 





IMPORTERS: 
MYRABOLAMS 
WATTLE BARK 


MANUFACTURERS 
LIQUID 
QUEBRACHO 


EXTRACTS DIVI-DIVI 


FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 


"SUPREMO" "LUNA" 
BRAND 


BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 


Sole Distributing Agents North America 
VALONIA EXTRACT "S. E. N. S." 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


®. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 


pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 
Tannin white weight be 
Chestnut Wood Extract 67 
Tanning Material A 61 
Tanning Material B 63 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 





Solubility 


Atability 


Level-dyeing DERMA COLORS are specially prepared for chrome-tanned 
leather by the Sandoz Leather Color Development Laboratory. They 
have unusually good solubility and excellent stability against changes in 
pH. The shade can be built up without the undesirable effects often 
encountered with ordinary dyes. 


For finishing operations, the Extra Concentrated types maintain uni- 
form viscosity and remain clear even after prolonged aging. 

DERMA COLORS include Derma Blue 2B, Derma Green B, Derma Brown R, 
Derma Brown G, Dermacarbon Black B. 


SANDOZ CHEMICAL WORKS, INC., 61-63 VAN DAM STREET, NEW YORK 13, N.Y. 


Also Boston, Charlotte, Chicago, Paterson, Philadelphia, Providence, Los Angeles and Toronto 


SANDOZ thinks ahead with leather 


SANDOZ 





Steer Clear of “Wash” Problems... 


a a & Y EX Whatever type leather you're 


pasting, Ruorex L resin gives good 


adhesion plus easy washability. 


This acrylic derivative makes residue 
removal a minor problem. Film build-up 
on plates becomes no problem at all. 

On some vegetable tanned leathers, 
finish coats may be applied directly 


over the light Ruortex film. 


Chrome tanned leathers, 
too, wash easier when pasted 


with RHOTEX. 


Full technical data 


for the asking. 


» 
. Y 


CHEMICALS 2 FOR INDUSTRY 


Ruorex is a trade-mark, Reg. U. S. Pat. Off. 
and in principal foreign countries. ¢| ae ae PA i ¥Y 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





Let our 


GY of specialized experience 


work for you... profitably 


@ For over half a century, ATLAS has 
ATLAS 


Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


© SULPHONATED research, plus many years of practical 
NEATSFOOT OILS 


© SPLIT OILS experience in the production of 


© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products 


been a leader in the production of 


oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the ‘quality look" 

with ATLAS Oils. 


7 ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





For Precision Control of Unhairing 
use HOOKER sodium sulfhydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
ulons exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fiditvy, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 


mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40°% on 
chemical handling and storage——-because you need 
only 60°% as much to obtain the same sulfidity as 


with double strength Sodium Sulfide 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. If suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N. Y. © WILMINGTON, CALIF, 
TACOMA, WASH. 


CHEMICALS 


CAUSTIC SODA * MURIATIC ACID © PARADICHLOROBENZENE ® 
CHLORINE ° SODIUM TETRASULFIDE . SODIUM SULFIDE 


10-1397 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX”’ 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


RIVER PLATE 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





BORNEO CUITCH 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 18, NV. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LEATHERS OF 
. UNIFORM QUALITY.. 


Sun’s “‘Job Proved”’ Leather-Processing Oils produce 


light, even-colored leathers, uniform in quality, 
temper, and tensile strength. The action of these oils 
is fast, stepping up production. Sun Leather-Process- 
ing Oils are easy to mix. They do not form surface 
scum. For more information, call your nearest Sun 
Office ... or write to SuN Ort Company, Philadelphia 
3, Pa. In Canada: Sun Oil Company, Ltd., Toronto 
and Montreal. 


SUN PETROLEUM PRODUCTS UNOCO=> 


“JOB PROVED” IN EVERY INDUSTRY 











STANDARD MODEL NO. 2 


WILEY LABORATORY MILL 


Adopted by A. L. C. A. for use in official method for the preparation 
of leather samples for analysis. 


WILEY LABORATORY 
MILL, Standard Model No. 2. 
Originally designed for the 
milling of fertilizer materials 
such as tankage, animal hair, 
hoofs, etc., but since used with 
great satisfaction for the prep- 
aration, with minimal loss of 
moisture, of an increasing 
variety of materials for labora- 
tory. analysis 


Now furnished with an im- 
proved type cast aluminum 
drawer for collecting the sam- 
ple, with rounded corners and 
which can be readily with- 
drawn from the front of the 


Mill. 


Four hardened steel knives 

on a revolving shaft work with 

i. shearing action against six 

knives bolted into the frame. 

This shearing action tends to 

avoid changes in sample such 

as temperature rise, loss of 

moisture, liquefaction, contam- 

ination, ete making the Mill 

satisfactory for many materials 

which can not be reduced bv 

other mechanical means A 

sieve is dovetailed into the 

frame so that none of the ma- 

4275-R terial comes from the grinding 
chamber until it can pass 

through the mesh. Mill is 22-4 inches high and base 16-14 inches high 


so that the feeding hopper is approx. 38 inches above the floor. 


4275-R. WILEY L 


ABORATORY MILL, Standard Model No. 2, Motor Driven, 
ed. with drawer tor | t ample n pe ase 


yllection lestal 


ely oe “hon 
1 V-belt and set 
679.00 


i 


More detailed information sent upon request. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
CABLE ADDRESS “BALANCE” PHILADELPHIA 
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LEATHER CHEMISTS ASSOCIATION 


JOHN EDWIN VAREY 


John E. Varey, a member of our Association since 1947, died suddenly on 
January Ist, 1951. Mr. Varey was formerly assistant superintendent of the 
C. F. Hyman Company of London, Ontario. He later joined the B. D. Eisen- 
drath Tanning Company of Racine, Wisconsin,as assistant superintendent, 
becoming superintendent in 1947. Mr. Varey was recognized for his leader- 


ship and his knowledge of leather and tanning. 


Determination of Grease in Leather 


By K.. W. ZimMERMAN and EF. F. PANGBoRN 
Vational Bureau of Standards 
Washington, D.C. 
I. INTRODUCTION 


In the analysis of leather, those constituents commonly referred to as 
‘“‘srease’”’ are determined by extracting 10 grams of ground leather with a 
solvent. According to Federal Specification KK-L-311, petroleum ether 
boiling below 80°C shall be used unless otherwise specified. According to 
MIL-L-3122, Leather Upper Chrome Retan (grain out) (chrome-vegetable 
retan), chloroform is specified as the solvent for the removal of grease. The 
work described here is confined to the use of petroleum ether and chloroform 
because these are the only solvents used in this laboratory for the determina- 
tion of grease in leather. The extraction is conducted in a soxhlet extractor 
at such a rate that the time required to complete one cycle shall be 15 +3 
minutes. Twenty cycles, which requires 5 hours, are considered sufficient to 
remove all of the extractable material. 

In a recent study on the sampling of sides for upper leather, it was neces- 
sary to make chemical analyses on about 300 samples of leather. Chloroform 
was specified to determine the grease, which varied from 25 per cent to 50 
per cent depending upon the locations from which the sample was taken. 
It was found that the usual extraction time of five hours had to be increased 
to eight hours in order to remove all of the extractable material, and that the 
large quantities of grease obtained required drying for approximately three 
hours at 100°C in order to obtain constant weights (+.002g). Consequently, 
an investigation was made to develop a shorter and simpler procedure. The 
method described herein is the result of this study. Relatively small specimens 
are extracted in metal thimbles for a shorter period of time without sacri- 


ficing the accuracy obtained by the use of larger specimens. 


Il. Extraction EQuiIpMENT 


The equipment used is the same as that employed for the extraction of 


rubber samples*, and can be obtained from the suppliers of scientific equip- 


*ASTM Standard D-29 $3T Chemical Analysis of Rubber Products 
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ment. The apparatus consists of a block tin condenser, a 400 ml wide mouth 

erlenmeyer flask, and a pyrex siphon cup which are assembled as shown in 

Figure 1. A metal thimble, shown in Figure 2, is used to hold the specimen. 
The metal thimble consists of a brass tube about 62 mm long, having an 


outside diameter about 1 mm less than the inside diameter of the siphon cup. 


8mm. Outside Diameter, “apres, 


-- —somm— | —50mm.— 7 


| --—50mm—— 
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FIGURE 1.—Extraction Equipment. 
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The bottom edge of the tube is pressed in at one place in order to avoid having 
a liquid seal when the thimble is assembled in the siphon cup. A depression 
approximately + mm deep, extending up the side of the tube for approximately 
10 mm is satisfactory. A piece of 100 mesh screen is soldered to the bottom 
of the tube. The entire thimble can be nickel-plated if desired, by using the 


electroless pre cess* 


( Debermination of Grease in Leather) 


~-25 mr} 
| | 


s VUREuE 


» Vt > 4mm —_— 
a Screen 


Front View Section A-A 


Botton View 


FIGURE 2.—Metal Thimble 


If]. Procepurt 
A specimen of approximately 3 grams, previously ground ina Wiley mill 
to pass through a 4 mm screen, is weighed to the nearest 10 mg. A thin layer 


*NBS Journal Research 39, 1947, Research Paper RP1835 
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of fat free absorbent cotton is placed in the bottom of the metal thimble to 
keep the ground leather from plugging the screen. The weighed specimen is 
then transferred to the thimble and another plug of cotton placed on top. 
lhe metal thimble is then placed in the siphon cup and the cup suspended 
under the condenser. 

\n extraction flask, previously dried for an hour at 100°C and cooled, is 
weighed, sixty ml of chloroform transferred to it, and the flask is then as- 
embled with the condenser as shown in Figure 1. Sufficient heat is applied 
to the flask so that the siphon cup is filled and emptied once every two to 
three minutes. After extracting for two hours, the flask is removed, and the 
solvent evaporated on a steam bath, using a current of air to prevent boiling. 
When the solvent has been removed, as indicated by the absence of the odor 
of chloroform, the flask is removed from the steam bath, dried to constant 
weight (0.002 g) in an oven at 100°C, cooled and weighed. 


IV. DEVELOPMENT oF METHOD 


Preliminary experiments were made using chloroform to extract grease from 
chrome-tanned stuffed leather containing about 37 per cent grease. Five- 
gram specimens were used for this work, using the ASTM rubber extraction 
equipment. 

Several methods of confining the leather specimen in the siphon cup were 
tried. When the leather was put directly into the cup on top of a cotton plug, 
the vaporization of the solvent in the lower portion of the cup caused the 
leather to rise until it protruded above the top of the siphon cup. Inserting 
a circular piece of wire gauze beneath the cotton plug did not prevent this 
from occurring. Apparently it is necessary to provide a channel to permit 
the vapor formed at the bottom of the siphon cup to escape. A loosely fitting 
thimble will provide this channel, and prevent the specimen from being 
pushed up. 

Commercially available cellulose thimbles to hold the specimen were not 
considered satisfactory from the standpoint of speed of extraction because 
of the possibility of the solvent passing out through the side of the thimble 
when the siphon cup was either being filled or discharged. If, however, a 
metal thimble is used, all the solvent that drips from the condenser must 
pass through the leather specimen before it can be discharged by the siphon 
cup. The siphon cup with the metal thimble containing 5 grams of dry leather 
requires approximately 27 ml of solvent to fill it to the point where it will 


siphon, and then only 7 ml are discharged, the remaining 20 ml being retained 


by the leather. ‘Thus for efficient extraction it is essential that the subsequent 
distillate be prevented from by-passing the leather in the bottom of the 
thimble by passing out through the sides of the thimble, as would be the case 
if paper thimbles were used. Metal thimbles dented at the bottom edge 
proved to be more efficient than cellulose thimbles. 
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Four samples of leather were selected to carry out the experimental work 
to determine the time necessary for complete extraction and the effect of 
specimen size. ‘These samples and the amount of chloroform extractable 
material they contain, as determined by the method described in Federal 
Specification KK-L-311, are described as follows: 


Sample Chloroform 


N Description Extract 


chrome tan, stuffed ae 
chrome retan, stuffed 29.50 
vegetable-tanned sole 4.66 


fat liquored chrome retan 14.13 


‘The samples were ground in a Wiley mill to pass through a 4 mm screen, 
then spread out in a thin layer in a tray and kept in an atmosphere of 65 per 
cent relative humidity at 70°F for several days, after which each was thor- 
oughly mixed, bottled, and stored at these same conditions. 


In order to determine the time required for complete removal of the grease 
with rubber extraction equipment, five-gram specimens of each of the four 
leather samples were extracted with chloroform for two hours, followed by 
two more extractions of one hour each, using fresh solvent in a clean flask 
for each extraction. ‘The amounts of grease removed during the various 
intervals are as follows: 


These results show that an extraction for two hours with chloroform re- 
moves over 99 per cent of the extractable material from samples 1, 2, and 3, 
and 98 per cent from sample 4. A comparison of these results with those ob- 
tained by the procedure described in Federal Specification KK-L-311 shows 
that a two-hour extraction period is sufficient when chloroform is used as the 
solvent. 


In order to determine the rate of extraction with petroleum ether, samples 
Nos. 1 and 3 were extracted in a similar manner with three portions of petrol- 
eum ether. An additional extraction for one hour, using chloroform, was 
made in order to determine the amount of material that was not removed 
by the petroleum ether. In this experiment, one and five gram specimens of 
each sample were used, and the results are as follows: 
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Sample 1 Sample 


Petroleum ether, 2 hr 38.85 39.62 
do. ord hr ; 0.06 


do. 4th hr 0.03 


Chloroform, 5th hr 95 0.78 


Total 39. 40.49 


‘These results indicate that a period of two hours was sufficient to remove 
99 per cent of the material extractable with petroleum ether. However, this 
solvent did not remove all of the extractable material as shown by a subse- 
quent extraction of the same specimen with chloroform. 


The additional material removed by chloroform had the appearance of 


grease, and it was insoluble in water. In acetone the residue was strongly 


fluorescent. The difference in the behavior of chloroform and petroleum 


ether has been adequately treated by previous authors (*) (+), and it is not 
the intent of the present study to enlarge upon their findings. 


In order to determine for each of the four samples of leather and for each 
of the two solvents, the effect of sample size on the observed grease content 
as well as the reproducibility of the results, an experiment was performed on 


the basis of a statistical design. 


Specimens weighing 1, 2, 5, and 10 grams were used in the tests. The 1, 


2, and 5-gram specimens were extracted by using the rubber extraction equip- 
ment with the metal thimble, while the 10-gram specimens were extracted 
in a medium size soxhlet for 8 hours according to Federal Specification 
KK-L-311. The results obtained on the 10-gram specimens were considered 
to be the “true grease content” of the sample. 


* The experiment consisted of two runs, made at several weeks interval. 
ach run consisted of eight days of test, four for chloroform extractions, 
and four for petroleum ether extractions. During each day one specimen 
of each leather was extracted. Moreover, the four specimens extracted on a 
single day represented all of the four specimen sizes considered. Thus, the 
data for each solvent on one run constituted a Latin square (**). 


In each case the extract was dried at 100°C to constant weight (+0.001 g), 
and the results calculated to a moisture-free basis. The results obtained are 
given in ‘Table I. 


*Wilson, J. A., JALCA 14, 140-178 (1919) 


Wilson, J. A. and Merrill, H. B. Analysis of Leather McGraw-Hill Book Co., Inc., New York, 1931 
**Snedecor, G. W., Statistical Methods, lowa State College Press, 1946 
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TABLE I 


Percent Grease Determined by Extraction with Chloroform and Petroleum Ether 


Chloroform Extract Petroleum Ether Extract 
run 1 run 2 run 1 run 2 


Specimen Size lay result day result day result day result 


Chrome Tan Stuffed 
1 41.: $2.02 
2 41 $1.29 
5 41 f 41. 
10 41 41 
mean 41.. 41 mean 
Chrome Retan 
29 29, 
10 
29 29 


29.8 29. 


x 


mean 29 mean 


INMPINn Nm Nw 


Ve getable I 


“rst sw 
Num 


=—- > 


mean mean 


Fat Liquor 
1 


mean 5 mean 


A statistical analysis of the results leads to the following conclusions: 


The differences observed between determinations made on different days 
do not, in general, exceed those between determinations run on the same day. 
However, for chrome retan, the results obtained in the second run by either 
solvent were significantly lower than those obtained in the first run. ‘This 
difference is probably due to some change in the sample during the interval 
of several weeks separating the two runs, rather than to experimental errors. 

In the case of chloroform extractions, the size of the sample subjected to 
the analysis, in the range of 1 to 10 grams, does not show any significant 
effect on the observed grease content. 

On the other hand, when petroleum ether was used as a solvent, a decrease 
in the specimen size resulted generally in a decrease in the observed grease 
content. This trend, observed on all four samples, was found to be statistically 
significant, and was of the order of 0.5 per cent grease less for the 1-gram 


specimens than for the 10-gram specimens. For a given specimen size, how- 


ever, the precision of the determination was found to be greater for the pe- 
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troleum ether extractions than for those using chloroform, the standard devia- 
tion being 0.12 per cent grease when using petroleum ether, and 0.21 per cent 
when using chloroform. 

An examination of the petroleum ether available at this Bureau showed 
that approximately 3 per cent distilled over between 27 and 40 degrees C, 
approximately 40 per cent distilled over between 40 and 44 degrees C, and the 
remainder distilled over between 44 and 57 degrees C. When 60 ml of solvent 
is used in the extraction flask, 26 ml, which is approximately the amount 
needed to fill the siphon cup containing the thimble and leather, will distill 
under 44°C. Thus it is evident that only the material boiling below 44°C 
takes part in the extraction. 

The low results obtained with petroleum ether when small specimens are 
extracted are probably due to losses incurred during the time the solvent is 
being removed, or during the drying process. A few simple calculations 
based on the data given in Table 1 and the assumption that the results for 
the 10 gram specimens are correct, show that when petroleum ether was 
used, the amount of grease recovered in each case averaged about 6 mg less 
than the expected value. Thus the effect would be more pronounced on small 
specimens. However, with chloroform, the amount of grease recovered varied 
by + 4 mg. around the expected value. Of the 12 cases in the table that were 
considered, 5 were above the expected value, and 6 were below. 

In order to determine which steps in the procedure might be responsible 
for the constant losses encountered when petroleum ether was used, several 
experiments were made using Sample 1. 

The effect of temperature on drying the extract was determined by remov- 
ing the petroleum ether with air jets without the aid of external heat, and 
drying the extract to constant weight (+0.001 g) in a vacuum desiccator. 
Solvent was then added in order to simulate a new determination, the removal 
process repeated, but the extract was dried to constant weight in a circulating 
air oven at 100°C. A comparison of the results obtained by drying in vacuum 
with those obtained by drying at 100°C showed that the loss due to drying 
at 100°C was less than 0.1 per cent. 

The effect of prolonged heating on the steam bath was determined in 
another experiment. In this case the solvent was removed with the aidofa 
steam-bath and air jets, but the flasks were allowed to remain on the steam 
bath for 15 minutes after the solvent had evaporated. The extracts were 


then dried at 100°C in an oven, cooled, and weighed. The grease content of 


the 1-gram specimens was approximately 1 per cent less than the accepted 
value, and that of the 5-gram specimens was approximately 0.4 per cent less 
than the accepted value. 

The effect of the presence of water on the removal of the solvent was de- 
termined in another experiment. Both petroleum ether and chloroform 
extracts from 1-gram specimens were used. The solvent was removed by the 
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use of air jets with the aid of heat from a warm steam bath. The flasks were 
removed just before the last of the solvent disappeared, dried in an oven at 
100°C, cooled, and weighed. ‘The amount of grease obtained with petroleum 
ether was 0.2 per cent less than the expected value, and the grease obtained 
with the chloroform was 0.4 per cent greater than the expected value. Sixty 
ml of the solvent used in the extraction was then added to each flask and the 
flask was warmed to dissolve the grease. "Two ml of water was added to each 
flask, the solvent was removed as before, and the flasks were dried at 100°C, 
cooled, and weighed. The loss due to the second treatment amounted to 0.1 
per cent in the case of petroleum ether, and zero in the case of chloroform. 

Thus it is evident that the largest losses are obtained when the flask con- 
taining the extract is not removed from the steam bath and air jets just 
before the solvent has been completely removed. It is probable that part of 
the aliphatic portions of the grease are volatilized along with the higher 
boiling portions of the petroleum ether, but the full explanation of the low 
values is not apparent. 

These observations indicate that petroleum ether does not remove all of 
the extractable material, and unless extreme care is used to remove the sol- 


vent, the amount of extract obtained depends upon the size of the specimen. 


\V. ConcLusIon 


Rubber extraction apparatus equipped with a metal thimble can be used 
to advantage to determine the grease content of leather goods. The use of 
this equipment reduces the time required for extraction from 8 to 2 hours. 
Specimens weighing 3 grams are recommended for the extraction in order to 
make it possible to use the same specimen for a subsequent determination. 
The resultsshow that chloroform removes more grease than petroleum ether 
and that with the former the observed grease content does not vary with 
the specimen size. 


Received Nov. 3, 1950. 


A New Approach to Beamhouse Processes* 


By C. C. Kritzincer 
INTRODUCTION 
Before hides and skins are allowed to react with mineral or vegetable 
tanning agents in order to produce durable non-putrescable leather, they 
usually have to undergo the various processes associated with the so-called 
beamhouse. 


*Read at the Second Annual Convention of the South African Section of the Society of Leather Trades’ 
Chemists, held at Port Elizabeth, October 6th, 1950 
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Curing always involves some form of dehydration, whether it be by salt 
or by exposure to sun or air or by both. The tanner therefore has to soak 
back the stock to bring it as closely as possible to the original state. In the 
next process the stock is usually subjected to liming which loosens the hair 
and epidermis, causes swelling of the protein substances, brings about splitting 
of the fibres and in general prepares the material for the subsequent processes. 
Deliming will cause a decrease in the alkalinity and swelling and bating 
affects some components of the hide or skin in such a way that certain de- 
sirable physical features of the leather can be achieved. 

\mong tanners and leather chemists there has been a tendency to treat 
soaking, liming and bating as three distinct processes which have little in 
common, and the literature contains many contradictory and apparently 


contradictory theories as to what happens in the various processes men- 


tioned. This is probably due to the fact that one theory is often stressed by 


its protagonist at the expense of others which may also possess part of the 
truth. A typical example is the controversy which has raged over the theories 
of the effects of bating upon the hide or skin components. Recent work by 
the writer '%, 19, 29 21, 22 on globular proteins has thrown new light on the 
collective beamhouse operations, and one of the purposes of this review is 
to point out that these numerous processes all really form a continuous 
process which is done in several more or less well-defined steps to facilitate 
handling in the tannery. This paper will also endeavor to present all relevant 
information on soaking and especially on liming and bating in such a way 
that the various facts known and theories advanced will be put in their right 
perspective. 
THe CurinG Process 

Curing brings about so many changes in the components of the green 
stock that the soaking process can only be explained and understood by 
taking all those changes into account. 

All existing curing methods depend for their efficiency upon the fact that 
the proteolytic bacteria are deprived of the water so necessary for their 
normal development as pointed out by McLaughlin and his associates 3°, 
$1, 32 many years ago. The most noticeable overall change occurring in stock 
during curing is shrinkage of the structure due to such dehydration. Apart 
from this important dehydration there are however several less noticeable 
but nevertheless imporant alterations which should briefly be summarized 
since they affect the subsequent processes to such an extent. 

Collagen and elastin fibres shrink in all curing processes, the most marked 
being with sun-drying. In the latter case the fibres may become rather brittle. 

Reticulin fibres will also become dehydrated and brittle, but in addition 
appear to be affected by sodium chloride. 

The erector pili muscle shrinks and the protein may be seriously denatured, 
depending upon the cure. Fats and oils of the sebaceous glands, dispersed 
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through the corium and especially plentiful in the adipose tissue, are broken 
down, especially in sun-drying. In salting methods there may be some re- 
moval of surface fats and oils. 

The sweatglands and veins collapse, but the arteries remain more or less 
intact due to their strong walls of collagen and elastin. 

The globular proteins undergo the most important changes insofar as the 
beamhouse processes are concerned, and these changes will have to be consider- 
ed in some detail. 

Globular proteins may be characterized !* as non-fibrous in nature in con- 
trast to such proteins as collagen, elastin, keratin, reticulin and muscle pro- 
tein. They are generally soluble in neutral, dilute salts solutions, in dilute 
acid and dilute alkali, and are easily denatured. 

Denaturation is by no means restructed to the globular proteins, but they 
show it most markedly. Broadly, denaturation may be defined 4? as “‘any 
non-proteolytic modification of the unique structure of a native protein, 
giving rise to definite changes in the chemical, physical or biological pro- 
perties”’. 

Decreased solubility is often the primary change in denaturation. This 
change is completely or at the least partially reversible, and is of the greatest 
importance to the tanner who always dea!s with partially or fully denatured 
globular proteins. 

Other changes brought about by denaturation are loss of biological activity, 
loss of crystallizing ability, increased activity of the constituent groups, 
changes in the molicular shape resulting in a more extended form, and greater 
susceptibility to enzymatic hydrolysis. 

Denaturation may be brought about by physical agents such as heat, 
freezing, pressure, irradiation by ultraviolet light, sound waves and surface 
forces, or it may re sult through chemical agents such as electrolytes, organic 
solvents or organic solutes, or finally it may be due to biological reactions as 
occur during enzymatic hydrolysis. 

For the purpose of this paper we shall apply the term soluble proteins to 
include not only the globular proteins characterised above, but also all 
soluble breakdown products or building stones of proteins. 

The soluble proteins form roughly ten per cent of the total protein matter 
in hide!%, 22, In the corium major the largest portion is spread thinly and 
more or less uniformly around the fibres and fibre bundles in the interfibrillar 
lymph spaces*%. The blood contains relatively large amounts as soluble 
serium proteins, haemoglobin, breakdown products or building stones. Fin- 
ally, the fibroblasts contain mostly soluble protein material and are closely 
associated with the globular proteins 49. 

The corium minor constitutes only 1/6 to 1/4 of the total hide thickness 


but it contains roughly 70 per cent. of the total soluble protein material 2? 


in the hide. Here again large amounts are present in the interfibrillar spaces, 
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in the blood and in the fibroblasts. The larger portion is, however, present 


as a dense layer in and immediately below the germinating layer of the 
epidermis 4%, This layer is the seat of cell formation for the epidermis and here 
the soluble proteins undergo a change to produce the fibrous keratin. In its 
early stages of formation epidermis keratin may then be soluble in, say, 
dilute saline solutions. The same must be true of the hair keratin being formed 
at the base of the hair root. Furthermore, the epidermis surrounds the hair 
follicle, even at the hair root. 

How are the soluble proteins now affected by curing? In the simplest case, 
sun- or shade-drying, the proteins become insoluble and denatured and in 
extreme cases of drying and heating will be completely coagulated. This 
final change is not easily, if at all, reversible and is part of the reason for the 
difficulty experienced in soaking back such stock. 

In brining and wet-salting the brine has to enter mostly from the flesh side 
since the epidermis is very nearly impervious. Water will flow from inside 
the hide to dilute the concentrated brine on the outside and vice versa. With 
the outward flow of dilute brines some small soluble protein particles will be 
removed, but as the brine inside the hide becomes more saturated the larger 
protein particl+s are gradually salted out?? and denatured. Such proteins 
tend to block the interfibrillar spaces, so that proteins moving towards the 
flesh from the corium minor side are also precipitated when they reach this 
region of concentrated brine. This change is only partially reversible when 
the brine is diluted in soaking. 

Dry-salting will combine the effects of wet-salting with some of the effects 
ol sun-drying but the salt seems to prevent excessive denaturation by the 


heat. 


THE SOAKING PROCEsS 


The first process in the beamhouse appears to be the best understood and 
it will only be necessary to present the mass of information available in a 
logical and summarized manner. 

The principles of soaking were thoroughly investigated by McLaughlin 
and his collaborators at Cincinnati3s, 34, 35, 36, 37 who pointed out that 
soaking is largely a reversal of the curing process: the dehydrated stock is 
allowed to rehydrate and the curing salt (if present) is removed. 

Rehydration of the hide structure is closely related to the condition of the 
interfibrillar globular proteins. McLaughlin and Theis *3 showed in 1923 that 
the degree of rehydration is inversely proportional to the degree of dehydra- 
tion occurring during curing. Kaye and Jordan Lloyd?! indicated that ex- 
cessive denaturation of the globular proteins cements the fibres together in 
such a way that they cannot swell properly in the soak. Recent studies by 
Pankhurst 46 substantiated and elaborated this work. It would seem that 
under certain conditions of curing (e. g. high temperature and high relative 


humidity) there are changes in the collagen fibres which prevent their thorough 
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rehydration and swelling 4%, but it is probable that the difficulty in hides and 
skins is mostly due to irreversible changes in the globular interfibrillar pro- 
teins. 

Kaye and Jordan Lloyd!! appear to have been the first to study soaking 
specifically from the point of view of the desirability of removing the cement- 


ing substances. A patent was granted to them, covering the use of such com- 


pounds as sodium citrate, sodium pyrophosphate and sodium ferrocyanide 
as additives to the soak liquor. McLaughlin and his co-workers had found 
that better soaking could be obtained when dilute sodium chloride solutions 
were used and Pleass4? and Dempsey * concluded that this was due to the 
better removal of interfibrillar proteins by such dilute brines. They substan- 
tiated the work of their colleagues !! but also showed that sodium chloride, 
sodium nitrate, potassium perchlorate and several other salts could be used 
effectively. 


In more recent studies along these lines Roddy and his associates 44, 59, 51 


showed again that the use of a 10 per cent sodium chloride soak resulted in 


pr duction of better leather and that poly valent salts have a strong dispersing 
action on globular proteins. Sodium polysulfide was also found to be useful, 
an observation substantiated by other workers ®*®. Recent unpublished work 
by the writer 23 has shown that sodium fluosilicate can be used advantageously 
in the soal all types of cured stock 


One asp of soaking still requires to be mentioned. During soaking the 


ly 


Water will penetrate most exclusive iv trom the fle n ide, diluting the con 


centrated brine inside tl 1 hi and setting up a concentration gradient 


1 


which ts the reverse of th alining during curing. Some of the partially 


denatured globular | is now redissolve in the dilute brine and are removed 


Once again then it is tl orium major which is being stripped of globular 


y is extracted from the 


more readily soluble portion on] 


Dnt serater ol | In thi lity bo adrenal 
latively ort soak. n this condition the stock 


‘THe UNuarrING Process 

The use of slaked lime for loosening of the hair in the tannery is probably 
several thousand years old, the main improvement in the process being the 
use of reducing agents such as sodium sulfide to assist the natural hair-loosen- 
ing action of the lime liquor. Especially during the past twenty or thirty 
years muc¢ h attention has been given to the breakdown of the cystine link by 
alkaline reducing agents, perhaps to the detriment of a better understanding 
of the other factors involved. ‘The present accepted concept of the liming 
process can be summarised briefly in the following paragraphs. 

The main aim of liming is loosening of the epidermis and hair to facilitate 
their removal in the mechanical unhairing operation. The theory of this 
action, which has received almost exclusive attention during recent years, 


is that the cystine di-sulfide bridge in the keratin molecule is broken by the 
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alkali and is prevented from reforming by reducing agents. This aspect of 
the liming process has been reviewed in full recently by McLaughlin and 
Theis 4° and Bowes 4. 

A second important function of liming is to complete the rehydration 
started by soaking. Full details of this subject will also be found in the work 
mentioned. 

Liming is responsible for the removal of a large portion of the remaining 
soluble proteins, thereby opening up the interfibrillar spaces. The lime can 
then enter more easily and will break down the reticulin sheaths which bind 
the fibres together. Fibre-splitting can now occur as a function of globular 
protein removal and reticulin breakdown !%, 4°, 

Some saponification and removal of surface fats takes place, but the lipids 
in the corium are affected only to a minimun, if at all! 3, 14) 15) 16, 

It would seem that this theory errs in putting too much emphasis on the 
breakdown of keratin as the principal cause of hairloosening. There are many 
depilation processes or agents which do not involve any keratolytic action. 

In the simplest case it is well-known that when green hides are allowed to 
putrefy the hair and epidermis can be removed quite easily. Hairslip on brined 
or wet-salted stock is a common phenomenon. In both these cases the loosen- 
ing is due to the enzymes secreted by proteolytic bacteria, and the industry 
of wool-pulling by the sweating process depends upon this very phenomenon. 
Furthermore, some enzyme preparations for hairloosening are commercially 
ivailable. 

Immersion of the fresh hide or skin for about 10 minutes in water at 60°C 
will loosen the hair and epidermis 5, 43, Dehairing of hogs and pigs by scalding 
is, of course, common practice and resin preparations are now marketed 
which are used along the same lines. It is interesting to note that too high 
temperatures or excessive immersion will defeat the object, since the hair and 
epidermis will then stick. 

In 1906 Stiasny 54 reported that ammonia in the lime liquor will increase 
the rate of unhairing, and will cause unhairing also when used along. Ross 
also obtained unhairing of fresh hide with ammonia and recently Lennox 
and his associates 26 made a detailed study of the effect of ammonia in the 


pulling of wool. These workers also showed that various amines will increase 


the rate of wool-loosening. The “sharpening” effect of amines in lime liquors 


has, or course, been known since the studies of \lcLaughlin and his associates 3 
in 1927 and is used commercially. 

Marriott ?7 employed acetic acid to obtain unhairing and actually produced 
leather from stock treated in this manner. He suggested that hydrolytic 
action of the acid on a protein similar to mucoid was responsible for the loosen- 
ing. Ross *% obtained unhairing with hydrochloric acid. 

Solutions of 5 and 10 per cent sodium chloride have been found to give 
satisfactory loosening of the epidermis and hair in fresh hides within a few 
days, with or without changes of the solution ®, 21, 22, 43 


SE eee 
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Gustavson! recently again showed that fresh hide could be unhaired in 
three to five days with concentrated solutions of urea. 

Saturated (0.6 per cent) solutions of sodium fluosilicate were found by 
Kitzinger !7 to give loosening of the hair and epidermis in fresh hide and in a 
recent private communication Mr. R. Beakbane disclosed that he has since 
made similar observations. 

In most of the cases cited fresh hide or skin had been employed but Krit- 
zinger 23 has recently found that cattle hides, calfskins, goatskins and sheep- 
skins which have been wet-salted, dry-salted or sun-dried can be unhaired 
with saturated sodium fluosilicate solutions at room temperature in 6 to 14 
days, depending upon the type of stock and the curing method. ‘The entire 
epidermis comes off in sheets, bringing away the hairs and hair follicle walls. 

In view of the various observations is has become clear in recent years that 
the loosening of the epidermis and hair is not only a function of the break- 
down of keratin by reducing alkaline solutions, but that the soluble proteins 
of the corium minor play an important part too. Ross *% in 1924 appears to 
have been the first to realize the importance of these cementing substances 
in the unhairing processes. Ross concluded that such unhairing as he obtained 
in fresh sterile hides was due to autolytic action which “digests the albu- 
minous substance connecting the epidermis with the grain” in such a manner 
that the epidermis with its hair chuld be removed in intact sheets of several 
square inches. 

Of several other later references to the possibility of the globular proteins 
being involved in the process of loosening the epidermis and hair two recent 
(1948 and 1949) papers by Kritzinger?! and Gustavson! appear to have 
put the subject most clearly. The former suggested “that the present theory 
of unhairing by lime liquors does not give the complete picture, and that the 
removal of the globular proteins in the native or denatured state might be of 
much more importance than has been realized” ‘Taking note of this remark 
Gustavson compares the unhairing obtained by urea with that by sodium 
chloride and states that such unhairing is “probably due to the dispersing 
and modifying action of these lyotropic agents on soft keratin and other 
z-proteins of the mucous layer, which in many respects show similarity to 
the globular proteins.”” Gustavson also draws attention to observations that 
the keratin of the lower layers of the epidermis contains less sulfur than the 
hair and is in a “‘young” state. More recent work by Buechler and Lollar 4, ' 
has shown that the epidermis should perhaps “be considered as a tissue con- 
taining a mixture of proteins, one of which may be keratin existing only to a 
small amount.” 

We may therefore think of the epidermis and hair as being embedded in 


and cemented to the corium minor by a dense layer of soluble proteins. Loos- 


ening of these structures must then occur if the soluble proteins are removed 


or affected in such a way that they no longer cement the epidermis and hair 


to the underlying tissues. 
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In cases of enzymatic unhairing (autolysis, putrefaction of green or cured 
stock, sweating, etc.) the enzymes break down the globular and other soluble 
proteins such as young keratin to such an extent that they no longer have 
the ability to cement the epidermal structures to the tissues underneath. 


he soluble proteins are 


\t this stage it might perhaps be mentioned that t 
more subject to breakdowns by bacteria. Unhairing by hot water is also due 
to a change in the soluble proteins as a result of thermal agitation. If the 
treatment is prolonged or the temperature too high then coagulation will 
result and the epidermis and hair will adhere to the corium minor even more 
rigidly. his also appears to be the explanation of the difficulty encountered 
in unhairing flint-dried stock. Unhairing by sodium chloride has up till now 
only been found possible on fresh stock, where no denaturation has occurred. 
In salted or dried stock the denaturation is only partially reversible in dilute 
salt solutions, hence hairloosening cannot be achieved. Sodium fluosilicate 
has such a strongly dispersive action on even denatured globular proteins 
that fully cured hides and skins may be unhaired with relative ease. In this 
case, however, salted stock should be well soaked and washed first to remove 
sodium chloride which would otherwise salt out the sodium fluosilicate from 
a saturated solution. 

On the basis of this approach any lyotropic or hydrotropic which can dis- 
perse native or denacured globular proteins should act as an unhairing agent. 
This also seems to be the reason for the action of urea !® and of the amines. 

Lime unhairing presents a special case now. During the initial stages of 
liming a portion of the globular and other soluble proteins will be removed 
from the corium through the flesh side. Meanwhile the keratin is being broken 
down and dissolved, as postulated before, thereby making the epidermis 
so porous and loose that the soluble proteins adjoining it can be removed with 
ease. Before such removal is complete, however, the stock is unhaired in 


normal practice so that a large amount of globular proteins and soluble break- 


down products of proteins is carried forward into the subsequent processes. 


THe Detiminc Process 


Where lime unhairing has been used it is necessary in most cases to delime 
the stock afterwards by using acids. This decreases the excessive swelling, 
removes some or all of the lime, and removes a certain amount of surface fats 
and soluble protein material. 


Tue Batinc Process 
It seems reasonably safe to attribute the fallen condition of bated stock 
mostly to the removal of lime and the dressed swelling (hydration) by means 
of acids during deliming or acid salts used in conjunction with bating. Simi- 
larly the rubbery feeling can be removed almost entirely by deliming but the 
stock will not be flaccid, smooth and slippery. 


ent I NID nm 
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No amount of ordinary deliming will produce stock through which air and 
water can be squeezed or which will produce soft leather. What then does 
bating do to limed material? 

In the earlier studies of the bating process it was thought that the changes 
brought about in the stock were due to effects of the bate on the collagen. 


Thomas and Seymour-—Jones** thought that considerable digestion of col- 


lagen occurred by pancreatic bates, but Marriott ?% stated that their experi- 


ments had been done on hide powder, i. e. denatured collagen, and could not 
be considered. Merrill and Fleming‘! found that limed and fresh collagen 
were affected by trypsin but that very little attack occurred during practical 
bating. In 1934 Bergmann, however, proved that collagen was not affected 
by tryptic enzymes. Mlarriott’s suggestion ?% that bating removes what he 
terms %-collagen formed during liming seems to have been disproved by 
\nderson !. 

Kiuntzel ?4 advanced the idea that bating alone could remove the hysteresis 
caused by liming. Anderson! thought that he had proved this idea erroneous, 
but there is some doubt as to the validity of his experimental procedures and 
the conclusions based thereon. By measuring thickness and weight effects 
Cunningham and Shuttleworth? have shown that bating does remove such 
hysteresis while deliming with ammonium chloride does not. What effect, 
if any, this has on the quality of the finished stock still remains to be clarified. 

Tannery experience shows that flesh splits are only negligibly affected, if 
at all, by bating but that grain splits are affected most markedly. Since the 
elastic tissue is concentrated in the corium minor, it was thought by Rosen- 
thal®? and Wilson®*, 5% that bating digests elastin. Marriott?*, 29 could 
not find any such breakdown and Wilson also later abandoned that theory. 

McLaughlin and co-workers *% thought that bating affected the reticular 
tissue, but extensive studies by Kaye!? and Roddy and O'Flaherty 48 have 
shown this not to be the case. 

During scudding after bating considerable amounts of pigments and hair- 
roots are loosened. It was therefore suggested by Wilson and Merrill ®® that 
bating removes the keratoses (i. e. keratinous breakdown products). This 
theory was disproved by McLaughlin and his associates? and recently by 
Anderson '!. The removal of hairroots after bating is probably made possible 
by the decreased swelling whereby the hair follicles are opened again to make 
removal of such debris mechanically possible. 

Commercial pancreatic preparations contain rennase to a greater or less 
degree. Lenk 25 therefore suggested that bating was typical rennase action ! 
whereby the fibres are coagulated and shrunken, thus allowing for moisture 
to be squeezed through the stock and bringing about the fallen condition. 
(Anderson ! could disprove the theory conclusively. 

Bating preparations contain lipolytic enzymes and some removal of fats 


is therefore to be expected. Moreover, the warm bath will wash out some of 
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the lipids and to a certain extent their presence on the surface might account 
for the slippery feel of bated stock. 

Only changes in the erector pili muscle and the remaining globular and other 
soluble proteins can therefore account for the softness and porosity of the 


stock and the smoothness of the grain. 


It is well-known but not always fully appreciated that the involuntary 
erector pili muscles are sti!l quite active even after normal bating. If a skin 
from a light but warm bate is dumped in cold water there is sure to be a con- 
traction of these muscles to give rise to gooseflesh. If the stock is tanned in 
this state, then the grain is bound to be rough and coarse. Similarly, stock 
from the cold lime liquors and deliming bath will show coarse grain due to the 
gooseflesh. Recent work by Anderson? has shown that bating affects the 
muscles and breaks down the protein, as well as eliminating gooseflesh by the 
warm treatment. The smoothness of the grain in bated stock is therefore 
largely a function of the breakdown of these muscles. But at the same time 
it is also due to the bate smoothing out the different degrees of swelling in the 
various fibrous structures. 


To a large extent porosity and softness of the stock can be achieved merely 
by deliming to decrease the swelling, but the normal porosity and softness of 
bated stock is probably largely due to removal of the interfibrillar proteins. 
Kitner ® suggested as long ago as 1911 that bating removes such proteins, and 
his observation was accepted by Marriott 28 and Turley *7. Kaye and Jordan 
Lloyd !! provided experimental proof for this theory and McLaughlin and his 
colleagues $9 considered the removal of interfibrillar proteins by tryptic 
enzymes to be the principal function of bating. Anderson! first stated that 
removal of these proteins did not affect the quality of the stock at all, but 
later 2 suggested that their removal might perhaps be an essential preliminary 
for proper action of the bate on the erector pili muscle. 


Ross 53 thought that the pieces of hide which he had unhaired with autolysis 
and with sodium salicylate appeared to be bated. Kritzinger!? reported that 
fresh hide from which the epidermis and hair had been stripped in eight 
days with sodium fluosilicate lost “its characteristic pliable and elastic feel, 
giving it the appearance of a bated hide’. More recently 23 it has been found 
with larger numbers of hides as well as skins (three to six in each experiment) 
that it was difficult to tell bated from fluosilicate stock. Chrome leathers 
have been produced using the “sodium fluosilicate beamhouse” which are 
at the least comparable to conventional leathers. The grain, in particular, 
Was very smooth and tight in those leathers. This proves that the action of a 
sodium fluosilicate beamhouse is similar to the combined action of normal 


liming, deliming and bating. 


It can therefore be stated that the functions of the normal bating operation 


are, 
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Deliming and decreasing of the alkaline swelling whereby the differences 
between the various structures are smoothed out. 


2. Opening up of the structure so that water and air may pass through 


ul 


freely by removal of the interfibrillar proteins which remain especially 


in the corlum minor despite the previous processes. 
—_ 
| 


Breakdown of the erector pili muscle and adjustment of this muscle t 


a higher temperature, whereby a smoother grain 1 


CONCLUSION AND SUMMARY 
Although the be: operations are normally done in several step 
soaking, g) they are depende: pon one another and in 
fact form a continuous process. "The common denon rf hese processes 
is the globular and other soluble proteins, since at least one of the various 


aims of each process is the removal of these ' 1 the same way the 


practice of varying the different beamhouse processes 
curing given to the stock is due, : ongst others, to the differen 
the globular proteins react to different curing procedures. 


Soaking is largely a reversal of the curing process, 1. e., the salt (when 


1 


present) is removed and the stock is allowed to rehydrate to approximately 


7 5 . . — 1 . 1 ° 
the same dé€gree obtaining before dehydration was brought about by curing 


Ihe ease and degree of rehydration are lependent upon the e 


naturation brought about by curing in the various fibrous and g 


teins. The beneficial effect of such soaking aids as sodium chloride, 


salts, etc. is the result of their efficiency in despersing and rem ving inter- 


fibrillar proteins which would otherwise cement the fibres togeth« 


vent their thorough rehydration. 
ening } ir and enidermis is pri “ily Function of the remc | 
sening O hair and epidermis 1s primarily a function of e removal 


s cementing these structures to the corium minor, 


; , Evg 5 
is that they se lcir cementing 


ist 


] } + m ‘ 
and removal proteins may 


together. ; ‘hi ley il. 1 1s controlled by these factors is evidenced by 
fact that it can be brought about, without involving breakdown of the kera- 


tin in the epidermis, by such agents as controlled temperature, enzymes from 
various sources, sodium chloride, sodium salicylate, sodium fluosilicate, acetic 
acid, hydrochloric acid, ammonia, urea, etc. In general it would seem that 
any lyotropic or hydrotropic agent which can disperse native or denatured 


globular proteins should be a good depilation agent. Depilation by straight 


lime or lime containing reducing agents of the sulfide type also depends pri- 


marily upon removal of and attack on the soluble proteins, but breaking of 
the disulfide cystine link in the keratin aids such removal. Although disinte- 
gration of the relatively impervious epidermis in lime liquors allows extrac- 
tion of the interfibrillar proteins also from the grain side, the stock is usually 


unhaired mechanically before the extraction is complete. In non-keratoly tic 


processes the proteins have to be removed almost exclusively from the flest 
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side, and by the time loosening of the epidermis sets in the interfibrillar sub- 

stances have been removed to a large extent. 
Liming continues the rehydration of the stock started in the soak, saponi- 
some of the surface lipids, and brings about fibre-splitting as a function 

of breakdown of the reticulin sheaths. 

The softness and porosity of normal bated stock seems to be mostly a 
of the removal of interfibrillar proteins remaining after soaking and 
The characteristic smoothness of the grain of bated stock is a result 
wn of the erector pili muscle, but in addition the bate smoothes 
in the degree of swelling, brought about by liming in the 


tructures, by decreasing the degree of hydration. 
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A Method for Measuring Puncture Resistance 
of Leather and other Materials 


By Rosert A. Vickers III 


Research Associate 


Department of Tanning Research 
University of Cincinnati 
Cincinnati 21, Ohio 


ABSTRACT 


As a method of evaluating the protection afforded the foot by a shoe sole, 
a new test has been devised which measures the resistance of shoe materials 
to penetration by sharp objects. This can be attached to a Scott tensile 
tester or other similar machines. 


INTRODUCTION 


The puncture resistance of shoe bottoms is of real importance to the parents 
of children and to persons who may work where such hazards exist. 

The resistance of any material to puncture is also related to the comfort 
of the wearer of a shoe. A shoe sole which offers little resistance to a nail 
or other sharp objects penetrating it would fail to provide comfort when one 
walks over a rough surface such as loose gravel or cinders. 

\ nail puncture can result in serious infection. Similar injuries can also 
occur from such things as glass, wires, and even rakes or pitchforks. 

As a means of evaluating this property of shoe soling materials we have 
developed a test method. Using a standard horizontal Scott tester we have 
modified it by the addition of a device which punctures the material with 


a nail. 
APPARATUS 


The device is made of cold rolled steel though other materials would serve 
as well. It fastens to the Scott tester in place of the jaws and consists of the 
following parts all welded into a unit structure: 


1. Two plates 314 by 5 by 4 inches, pierced in the center by a 34 inch hole 
for bolting to the Scott tester. 


2. Two rods 1 by 1% by 13 inches, welded to one of the above plates on 
opposite sides and parallel to each other perpendicular to the plate. 
Space between rods 3!'% inches. 

One plate 3!% by 4 inches welded to the other end of these rods. 

One cylindrical block with a .010 hole through the center in which a 6 
penny nail can be inserted and clamped by an allen head screw. ‘This is 
welded in the center of the last plate so that the nail is on the center line 
with the point toward the jaw. Block dimensions 2 inches diameter by 
114 inches high. 
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5. Four rods !9 by !9 by 13 inches which are welded perpendicular to 


second of the 314 by 5 plates in the form of a rectangle !y inch 


and 4 inches apart so the 1 by '4 rods slip easily between them. 
6. One plate 314 by 5 inches with a 9 inch hole drilled in tl 

notched 14 by 1 inch deep in the center of the 3! inch e 

placed in between the 19 by 1 rods and the four rod sec 

over and welded to this plate. The parts should slide e: 

ther so the nail goes through the hole. 

\ stripper plate is added ly inch toward the nail block 

and fastened to rods 5. This has a ly inch hole in the cente 


1 
il 


pull the nail from the specimen when the machine is reversed. 


l 


Figure | shows a diagram of this device as assembled. 


FIGURE 1. 


This is a modification of a similar device made by Mr. Frank Marshall of 
Keystone ‘Tanning and Glue Company. 
PROCEDURI 


Thickness is measured as in the A.L.C.A. Methods of Sampling and Analy- 
SIS, Method K-16, over the area to be punctured. The material to be tested 
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ed between the base plate and the stripper plate and the machine 
operated until the nail penetrates through the specimen. On reversing the 
machine the nail is pulled from the specimen by the stripper plate. The punc- 
ture resistance is recorded just as in any other strength measurement and may 


be reported in pounds or pounds per inch thickness as specified. 


I;XPERIMENTS AND DISCUSSION 


Using this apparatus a series of 7 leather samples and 7 substitute soling 
materials were tested. The sole leathers were selected as being representative 
of all qualities available and a special effort was made to include the poorer 
as well as the better grades. The substitutes were for the most part purchased 
on the open market and representative of materials used for resoling shoes; 
some were acquired from shoe manufacturers. 

In an attempt to ascertain the effect of the sharpness of the nail point on 
the value obtained a series of representative samples were measured using 6 


penny nails of various degrees of sharpness with both conical and pyramidal 


points. Little difference could be noticed with nails of the same angle of sharp- 


ness, though with a nail with the point cut off flat, values from 30 to 40 lbs. 
higher were recorded. The first value obtained with any sample varied some- 
shat from the mean value which was probably due to the wax or oil left on 
the nail from the previous specimen. Considerable variation was noticed 
over the area of both the leather and the synthetics though little variation 
(5 per cent) was noticed for adjacent punctures. Some of these data are shown 


in Table I. 


rABLE I 
Puncture Resistance of Soling Materials 


> * 
Thickness Puncture 
Inches LbJin 


Vegetable Sole \ 217 434 
I 543 
( : 484 
D : 713 

E aaa 1040 
Vegetable Chrome Sole ‘ 613 


> 


Chrome Vegetable Sole ; 400 
Synthetic Sole A-1 ; 268 

A-2 ; : 211 
B-1 : ; 228 

B- ‘ 460 180 
C Cork Rubber , 37 119 
C Rubber : 41 164 
B Composition oan 42 129 
B Rubber : 43 122 
Neoprene Crepe 3 26 72 


42 


verage figures tor ten determinations using a 6 penny finishing nail, .092 inches diameter 
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\ further test was made to note the effect of decreasing the size of the nail 
used to puncture the specimen. A nail of .079 inches diameter was substituted 


for the .092 inch 6 penny nail. Some of these data are given in Table II. 


rABLE II 


\ Comparison of the Puncture Resistance of 
Soling Materials Determined Using Nails of Different Diameters 
Puncture Resistance 


Pounds per Inch 
Mate } 0.92” Nail 790” Nail 


Vegetable Sole B 543 465 
Vegetable Sole | 1040 &50 
Synthetic B-1 228 204 
Svnthetic A-1 208 214 
B Rubber 122 108 


Ratio of the diameters of the two nails 


The determination of resistance to nail penetration could be an important 
addition to the physical testing of leather. The variables of thickness, extent 
of rolling, wear, aging, flexing, and other factors on the resistance of leather 
to puncture can make an interesting study. 


Received August 10, 1950. 


Studies on Shoe Fillers 


By Joseru R. Kanacy 


National Bureau of Standards 
1. INTRODUCTION 


Shoe fillers are used in the manufacture of welt shoes to fill the space, 
typical of this type of construction, between the innersole and the mid, slip 
or outersole. When the welt is attached to the channeled lip of the innersole 
and the lasting edge of the upper, a ridge is formed around the shoe bottom 
where the upper meets the attaching sole. To build up the void space even 
with the ridge and form a flat surface on which to fit the sole, shoe fillers are 
applied. ‘These materials are usually put in place by hand with a spatula. 
\ slight amount of pressure is used to pack down the filler and to form a smooth 
surface. 

‘The characteristics of these materials must include properties which permit 
application in a soft pliable form. Furthermore, the materials should set and 


stiffen to form a firm foundation. ‘Two types of materials are used; both 


consist principally of ground cork incorporating a binder. One type contains 
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a thermoplastic binder that softens on heating, and which after application 
resets stiff; the other has the binder in a solvent, which on evaporation leaves 
a material which sets and becomes stiff. 

All specifications for these materials are based on a chemical analysis to 
determine the percentage of binders and cork. ‘These analyses are difficult 
to perform accurately, since many complications arise between the extracting 
solvents and the binders. Some binders are much more difficult to remove 
from the cork than others. The ratio of binder to cork, even if determined 
accurately, gives little information with regard to the service characteristics 
of the fillers. Since the fillers in the shoe bottoms are subjected to repeated 
loading and unloading, and their flow properties appear to be highly impor- 
tant, it was believed that a more useful test to apply might be developed from 
indentation and recovery measurements. 


Il. PRocEDURE 


Since the fillers are placed on the shoe bottoms, spread out and compressed 
by means of a spatula, a method simulating this treatment was chosen to 
prepare the materials for the indentation and recovery tests. Samples of the 
fillers were placed in a press and compressed under a load of 5000 pounds 
over an area of about 25 square inches to form a flat disk. For the samples 
containing solvent, a slight modification was made in the method used for 
forming the disks. ‘The disks were formed by a preliminary pressing under 
low pressure. A drying period of 24 hours at room temperature was then 
allowed for the elimination of volatile material before the final pressing was 
made. The pressure applied to form these disks is probably greater than that 
applied in actual practice, but the procedure permits the evaluation of the 
materials on a comparative basis. 

Indentation and recovery tests were made on the disks at 73°F and 90°F, 
with the apparatus described in report BMS 14 by P. A. Sigler and Myrtle 
B. Woodward. A 0.5 square inch indenter (approximately 0.8 inch diameter) 
was substituted for the 14 inch in diameter indenter. The indenting was done 
under a load of 20.2 pounds. Recovery was determined under no load in the 
indentation apparatus immediately after the indentation period. 

Determinations of the densities of the pressed materials were made on a 
circular disk about 234 inches in diameter, cut with a die. From the dimen- 
sions of the disks and their weights, the apparent densities were calculated. 


The amount of binder in the fillers was determined by extracting with 
benzene, and the amount of solvent by heating the filler in an oven at 100°C 
for 24 hours. 


Tests were made on seven different samples, obtained from two companies, 


A and B. The former supplied one thermoplastic and four of the solvent type, 
the latter supplied one of each type. 
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Ill. Resutts anpb Discussion 


The results for indentation of the pressed fillers under a load of 20.2 pounds, 


mn a 0.5 square inch in area presser foot, for a period of 10 minutes, and those 


for the recovery of the fillers under no load for a similar time period are given 


t 
in Figures 1 to 7. Results obtained at 73°F are compared with those obtained 


at 90 I. 


A- THERMOPLASTIC 


x Fe 
O 90°F 





PERCENTAGE 








o _9————_o— 
o-oo _.$0—O 


—— INDENTATION ——_> << RECOVERY 
6 


TIME IN MINUTES 
FIGURE 1. 


All of the samples show greater indentations at 90°F. than at 73°F. The 
thermoplastic materials, however, show much greater increases in indentation 
with increase in temperature than do the solvent type fillers. The solvent 
type fillers show the greater amounts of recovery at both temperatures. For 
the thermoplastic fillers there is practically no recovery at 90°F because they 
are penetrated by the presser foot almost completely. 

The effect of various binder and cork composition combinations is demon- 
strated by comparing the behavior of solvent types A-1, A-2, and A-3. A-3 
is composed of the cork in A-1 and the binder in A-2. It is to be noted that its 
indentation properties are different from either A-1 or A-2. 
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B- THERMOPLASTIC 


x tee 


PERCENTAGE 


sania 


INDENTATION > =———-RE COVERY 


TIME IN MINUTES 
FIGURE 2, 


PABLE | 
Results of Indentation and Recovery Tests on Shoe Fillers 


Thermoplastic 


Solvent type 


‘The results of the indentation and recoveries of the fillers, together with 
their densities, are tabulated in Table I. Indentation and recovery are in 
percentages of the total thickness of the sample. It should be noted that 
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rABLE Il 
Solvent and Binder Composition in the Shoe Fillers 


Binder 
or ( 


l 
Fillet ent I ent 


Pheremoplastic 


Solvent type 


A-| SOLVENT TYPE 
X 73°F 


TIME IN MINUTES 
FIGURE 3. 
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A-2 SOLVENT TYPE 
X 73°F 
© 90°F 


PERCENTAGE 


TIME IN MINUTES 
FIGURE 4. 


A-3 SOLVENT TYPE 
X 73°F 
© 90°F 


X— 
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6 8 lio 2 a 
TIME IN MINUTES 


FIGURE 5. 





A-4 SOLVENT TYPE 
X 73°F 


PERCENTAGE 


6 8 2 4 


TIME IN MINUTES 
FIGURE 6. 


there is a definite correlation between the density of the material and the 
indentation value, if separate comparisons are made among the thermoplastic 


materials on the one hand and the A solvent types on the other. It appeal 


from this, that when similar binders are present in approximately the same 


percentages the indentation is proportional to the density of packing. ‘There- 


fore, the density might be used as a criterion for evaluating the fillers. 


The percentages of binder in the fillers, as determined by extracting with 


benzene, are given in Table II. The percentages of solvent in the solvent 


type fillers, as determined by drying in an oven at 100°C for 24 hours., are 


also shown. The amount of binder in the thermoplastic fillers is comparatively 


high, and could probably be the reason for their low recoveries. On the other 


hand, the percentages of binder in the A solvent type fillers are only about 
half as great as that in the thermoplastic types. The properties of the solvent 
type fillers are therefore more closely allied with those of the cork than with 
those of the binders. 


IV. ConcLusions 


From the results of these tests it appears that the solvent type material 


might be better for shoe fillers than the thermoplastic type. The former shows 


high recoveries at both 73°F and 90°F. The thermoplastic materials, on the 
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B-| SOLVENT TYPE 
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FIGURE 7. 


other hand, appear to have practically no recovery at the higher temperature. 
This indicates that they may offer an unstable foundation for the foot, 
expecially since the temperature of the shoe may even exceed 90°F on hot 
summer days. During warm weather these materials probably will flow under 
pressure and the shoe bottom will not hold its shape. Consequently, low 
places will be formed on the shoe bottom where the foot exerts the greatest 
load. The opinion has been expressed that the bottom of the shoe should 
remain level and smooth, and consequently the flowing of the filler is believed 
to be one of the causes of foot discomfort. 

On the basis of results obtained in this investigation, it is suggested that 
indentation and recovery tests be applied in the evaluation of materials for 
shoe fillers. Reliance on these methods instead of the chemical tests now 


used in specifications should eliminate some of the difficulties now encountered 
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in acceptance testing and should also result in the development of more 
suitable materials for this purpose. Actual service tests to compare the per- 
formance of the two types of fillers are definitely warranted from the results 
of these experiments. [Efforts should also be made to determine the proper 


type of shoe bottoms for comfort. 


Received Nov. 2, 1950 


The Isolation of Hydroxyproline and Proline 


from Collagen* 


By Joun H. Howarp 


Department of Baste Science in Tanning Research 
University of Cincinnati, 
Cincinnati 21, Ohio 


Collagen has long been known to contain many of the amino acids. It is 
particularly rich in proline and hydroxyproline. Both of these amino acids 
are extensively used in microbiological assays for certain amino acids and 
vitamins. ‘They also have a potential use in nutrition studies and experi- 
mental medicine. Their recovery in quantity is therefore of economic inter- 


est to the tanner, as they may represent by-products of considerable value. 


Proline ! and hydroxyproline ? were first isolated from protein hydrolyzates 
by Fischer early in the current century. Since then, numerous methods have 
been used to isolate these amino acids. These include n-butanol extraction 
followed by n-propanol extraction %, reineckate formation ‘4, the copper salts’ 
method of Town, picrate formation with subsequent decomposition with 
aniline 6,7, and rhodanilate formation’. The methods are generally tedious 
and the amino acid products, both in quantity and quality, leave much to be 
desired. Recent work has emphasized the use of solvent extraction, especially 
the patent by Sifferd® and the investigations of McCollum and Rider !®, 
Hamilton and Ortiz!! have recently prepared the N-nitroso derivatives of 
proline and hydroxyproline by treating the respective amino acids with 
nitrous acid. Their attempt to isolate proline and hydroxyproline from gela- 
tin with use of the N-nitroso derivatives gave low yields. 


This paper describes a new and unique method for isolating both proline 


and hydroxyproline from a collagen hydrolyzate. 


*This work was jointly supported (1949-50) by the Department of Basic Science in Tanning Research 
Graduate School of Arts and Sciences, University of Cincinnati, and (1950-51) the Office of Naval Research 


It represents a part of the thesis presented by John H. Howard to the Graduate School of Arts and Sciences 
University of Cincinnati, in partial fulfilment of the reauirements for the degree of Doctor of Philosophy, 
June 1951 
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MATERIAL 


A salt-extracted corium split of a steer hide !? was used as the source of a 
purified, native collagen for this research. Analysis of the powder showed it 
to contain 15.61 per cent total nitrogen, 0.50 per cent ash, 0.03 per cent 
lipids, 0.16 per cent total carbohydrates, 0.10 per cent pentoses, and 12.90 
per cent moisture. Its amino acid content has been quantitatively determined 
by Neuman !3 and its purity by Jacobs ! 2. 


PROCEDURE 


Collagen (5 grams) is hydrolyzed by refluxing for sixteen hours with 30 
ml. of 6 N hydrochloric acid. The hydrolyzate, decolorized by boiling fifteen 
minutes with one gram of Norit-A and filtering, is further acidified with 15 
ml. of concentrated hydrochloric acid, diluted with water to 270 ml., and 
heated to 60°C. Nitriting is accomplished at 60°C by slowly adding 90 ml. 
of a solution (preheated to 60°C) containing 7.2 grams of sodium nitrite. 
After thorough mixing, the solution is held at 60°C for ninety minutes with 
shaking every fifteen minutes. After simmering for one hour, most of the 
solvent is removed by straight distillation, finally concentrating to a slush on 
a steam-bath, and extracting four times with 12.5 ml. aliquots of concentrated 
hydrochloric acid to leach out the proline hydrochloride and hydroxyproline 
hydrochloride. The combined extracts are taken to dryness in vacuo, redis- 
solved in water, residual hydrogen chloride removed with silver carbonate, 
residual silver ions removed with hydrogen sulfide, concentrated in vacuo, 
dried in vacuo at 60°C, and extracted with absolute ethanol (100 ml. for 
each gram of proline expected). The insoluble hydroxyproline is removed by 
filtration and dried in vacuo at 60°C for sixteen hours. The ethanol extract 
is taken to dryness in vacuo under 60°C. The white crystals of proline re- 
main on the bottom of the dish and the gunk collects on the sides of the con- 
tainer. 

RESULTS 

Three similar experiments were carried out using the above technique. A 

maximum yield of 0.335 gram of crude hydroxyproline was obtained. Neuman 


and Logan !4 report a value of 13.3 per cent hydroxyproline for this collagen. 
On the basis of this figure the above maximum yield converts to 57.8 per cent 


of the theoretical value. A maximum yield of 0.1058 gram of crude proline 


was likewise obtained. Neuman '!3 reports a value of 16.5 per cent |(-) pro- 
line for this purified collagen. This yield is thus 14.7 per cent of the theoretical 
value. 

The analyses of the crude fractions of proline and hydroxyproline obtained 
from these three experiments are given in Table I. Hydroxyproline was de- 
termined by a modification of the method of Neuman and Logan!4. A Beck- 


man spectrophotometer was employed to read per cent transmission after 
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color development, a wave-length of 560 millimicrons was selected since 
maximum absorption was found to take place there rather than at 540 milli- 
microns as recommended by the original investigators. | (-)Proline was de- 
termined microbiologically by the method of Dunn, et al. !%. Total nitrogen, 
ash, chlorides, and ammonia nitrogen were determined by the usual micro- 
techniques. All of the samples were dried in vacuo for sixteen hours at 60 C, 
weighed, dissolved in water, diluted to a specific volume, and aliquots used 
for the various analyses except tn the case of the proline fractions. Hydroxy 


proline was determined in the proline fractions with use of a separately 


weighed, dry portion of each sample. 


rABLE I 
A\nalyses* of Crude Fractions of Proline and Hydroxyproline 
Isolated from Collagen with Use of Nitrous Acid 
\mmonia 
Fractior sh ke Nitroger 


Hydroxyproline 0.00 
Expt. No. 1 
Proline*** 0.00 
Expt No. 1 
H ydroxyproline 0.00 
Expt. No 2 
Hydroxyproline 0.00 
Expt. No. 3 
Proline *** 0.00 


Expt 


DiscussIoN 


It is obvious that none of the fractions is pure. The presence of proline 
in the hydroxyproline in each case is not too surprising since we made no at- 
tempt at further purification of the same. More ethanol may have been re- 
quired to remove the proline in toto. There is also the possibility that the 
crude hydroxyproline should have been extracted more than once with ab- 
solute ethanol to facilitate proline removal. Inability to make a material 
balance (ash plus |(-)proline plus hydroxyproline plus ammonia equal one 


hundred) indicates that organic impurities are still present in each fraction. 
These are probably the deaminates which, acting as weak acids, could quite 
conceivably account for the presence of hydroxyproline in the proline. The 
appreciable quantities of ash pose a problem. Qualitative tests indicated the 


ash in all cases to be essentially phosphates which would seem to indicate that 


the vegetable charcoal (containing 2.24 per cent ash which was predominately 
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phosphates), used in the various decolorizing treatments, was the source of 
this contaminant(s). The practically complete absence of chlorides seems to 
indicate that silver carbonate treatment is an effective means of removing 
chloride ions. 

The excellent material balance in regard to total nitrogen in the case of 
the hydroxyproline fractions seems to indicate that the methods of analysis 
are reliable. It would also appear that racemization of neither amino acid 
had taken place during processing. This observation appears to be a positive 
one in the case of the proline and by analogy hydroxyproline though no posi- 
tive proof has been established in the case of the latter. A nitrogen balance 
was not expected for the proline fractions since practically all of the best 
material was used for the other analyses and only the scrapings of the dishes 
were available for the hydroxyproline analyses. 

The method is not perfect in any sense but the yields are good and a many- 
fold concentration of each of the desired amino acids has been accomplished. 


We concentrated on trying to increase yields and did not have the time avail- 


able to thoroughly investigate means of purifying the crude products. Suf- 


fice it to say, considerable difficulty was always encountered when solvent 
precipitation was employed in an attempt to purify any of the fractions. 
The materials were hard to recrystallize and degradation took place most 
readily in many of the solvents as evidenced by color formation and decrease 
in yield of the substance finally obtained in the dry state. 


SUMMARY 


1. A new method has been proposed for the isolation of proline and 
hydroxyproline from collagen. 

2. The procedure involves treating a collagen hydrolyzate with 0.3 N 
nitrous acid in the presence of an excess of one N hydrochloric acid at 60°C 
for ninety minutes, subsequently boiling off the excess liquid, extracting with 
concentrated hydrochloric acid, removal of residual hydrogen chloride, and 
finally absolute ethanol extraction to yield two crystalline moieties. 

3. In three similar experiments, good yields of each amino acid were ob- 


tained although the products were not pure. 
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ABSTRACTS 


Organic Chemistry of Vegetable Tannins. By RK. (shosh. Chapter XI of **Progress 
in Leather Science: 1920-1945” British Leather Mfrs. Assec., London, 1948. Vegetable 
tannins are classed as hydrolyzable or condensed. Hydrolyzable ones include mutual esters 
of phenolic carboxylic acids, esters of phenolic carboxyle acids, esters of phenolic carboxylic 
acids with sugars, and glucosides of depsides. Condensed tannins include hydroxy benzo 
phenones and compounds derivable from polyhydroxy flavans. Differentiating tests are 


summarized as tollows 


FeCl Blue Color (sreen color 
Digestion with dil (sallic, ellagic acids red ppt 
H.LSO) ind sugars phlobaphenes 


Br. water ppt. 


Pine wood & HC] phloroglucinol reaction 
Diazobenzene red ppt. 
chloride & alkali 
HCHO test not all ppt completely ppt 
Pb acetate ppt insol or sl sol ppt sol, in dil 


in dil. acetic acid acetic acid 


[he depside group, 0.06 , IS important in the constitution of hydro 
I I | 


lyzable tannins. This is particularly true of m-—digallic acid 


HOOC 0.O0C 


OH 
OH 
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Structure of gallotannin from Chinese galls has been elucidated chiefly by Fischer, who 
also synthesized penta —m~ digalloyl — @~— glucose, very similar, if not identical, to natural 
gallotannin in elementary analysis, reactions with H,O, gelatin, alkaloids, etc. Methylation 
and acetylation yield similar products, and the only slight differences, in solubility and 
optical rotation, can be ascribed to differences in colloidal states. Work of Karrer and others 
indicate that gallotannin is a mixture of 3 galloylated glycoses, the monogalloyl compound 


predominating. Ghosh suggests the following as one of the simplest of hundreds of possible 


CHO.OC ‘Nou 
OH 

OH 

~~. 
Pre -O—0C- / on 
OH . oe 

Ne a 


4 
OH 


isomeric formulas 





WY, 
OH 


CHO.OC — 06 a SOH 
OH JOH 
OH 


CHO.OC . O-=—cs 


OH 
OH 


CH 
| / J 
CH,.0.0C o— oc OH 
OH OH 
OH OH 


The constitution of glucogallin, also found in Chinese tannin, was proved through a syn 


thesis by Fischer and Bergmann, and is represented as 1 galloyl - o-glucose 
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HOH,C CH HOCH 


c 
PY 
H OH 


Acertannin, {rom leaves of the Korean mapie, hydrolyzes with 5 per cent H.SO, to yield 2 
molecules of gallic acid and one of a crystalline sugar, aceritol, to which the following formula 
is provisionally attributed. 


CHOH ——CHOH 


| 


CH, CH.CHOH.CH,OH 


4 


Hamameli tannin, which is ervstalline, occurs in witch hazel. Freudenberg suggests the 


tentative formula 


OH 
CH,— 0. OC OH 


OH 
C(OH)—CHOH 


| » 
CHOH CH.CH, . 0. OC OH 


OH 


Sumac tannin requires more work to explain its structure. [t resembles Chinese gallotannin 


toa great extent. It can be separated into at least two fractions, and probably contains 60 
per cent of a pentagalloyl glucose. Chebulinic acid, a crystalline tannin, occurs with amor 
phous tannins in myrabolam. Freudenberg suggests the formula 
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COOH 


co 


C——0——- Ot 


ho ——©... oc OH 


CO.OCH 0 


HCOH 


HC 


H,CO . OC 


The diphenyl demethyloloid group 


characterizes other hydrolyzable tannins, which include algarobilla, divi-divi, valonia, 
Cte They y ield ellagic acid 


HO orn 


HO OH 
enone) ” 


on hydrolysis, and are called ellagitannins. The study of their chemistry is in its early 
stages. The following types of structure have been proposed: (1) a glucoside of ellagic 


acid, (2) an ester of luteoic acid in which the alcoholic compound is a sugar, and (3) galloyl 
derivatives of ellagic acid. Structural formulae so far suggested are all highly tentative. 

Condensed tannins include benzophenones and flavans. Maclurin is the best example 
of the former. Synthesis has proved it to be pentahydroxy benzophenone; the tannin is 
probably a condensed product of several maclurin molecules. 


Klavans include several commercially important tannins, cutch, mimosa (wattle), and 
quebracho. Some light on their structure has been obtained from study of catechin, a non- 
tannin occurring in gambier. Catechin, on heating in water, yields a tannin and eventually 
phlobaphenes. Work by Freudenberg and others has established its construction as: 
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O OH 
C OH 


CHOH 
OH CH, 


but the question of its transformation to catechin tannin and reds is stillopen. Hypotheses 


of Freudenberg and Russell are brietly discussed. 63 strucural formulae, 81 references. 


Robert B. Hobbs. 


Some Properties of the Commoner Vegetable Tanning Materials, and Their 
Significance in the Tanning of Heavy Leather. By N.L. Holmes. Chapter XII of 
‘Progress in Leather Science: 1920-1945." British Leather Mfrs. Assoc., London, 1948. 
Phe action of a tanning liquor is considered as consisting of 2 functions: the action of ions 
from salts and acids in modifying the untanned pelt, and the combination of the fibers thus 
prepared with colloidal tannin particles. Salt and acid equilibrium between pelt and tan 
liquor is achieved much more rapidly than penetration of tannin to the middle of the pelt, 
but trouble, such as drawn grain, occurs if an attempt is made to tan faster than the pelt 
can adjust itself to salt and acid equilibrium. Degree of plumping is a function of pH value, 
salt content, valency of acid, and type of salt. A counter-current process such as sole 
leather tanning tends to a state in which all liquors have the same content of salts. Nor 


mality of acids and salts in fresh tanning liquors is given for several tannins, of which 
examples are 


30° Bk. 
Acids Salts 


Mimosa 0.02 0.03 
Quebracho 0.01 0.02 
Sumac 7 0.07 0.10 
Chestnut 0.12 0.01 
Myrabolam 0.16 0.05 


It is important to know what level of values to work at in various stages of tannage, but 
many variables are involved, and these have been balanced on the basis of the tanner’s 
experience. The research chemist still has much work to do before he can be more specific 
in helping the tanner. 

In strong liquors the concentration of salts is usually from 0.2 to 0.5 N; in weak liquors, 
0.13 to 0.33 N. At pH 3, salts must be greater than 0.2 N, or plumping will retard pene- 
tration of tannin. If salts are less than 0.2 N, pH must be higher. At the other extreme; 
every increment of salts between 0.2 N and 0.75 N leads to progressive loss of wet firmness. 
Changes of blend in the strongest liquors to modify the acid and salt balance may not be 
apparent until 3 times the duration of the tannage has elapsed. In hot-pitting (100°F) 
liquors stronger than 0.25 N do not cause damage to leather, and galt content may go as 
low as 0.1 N. Increases in acidity tend toward greater fixation of tannin, but may lead to 


danger, as will shortage of salt. In such cases case-hardening and delay in penetration will 
occur, 
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Tanning is said to be an almost completely reversible reaction. There is a progressive 
increase in degree of tannage with increase in concentration, such that amount of tannin 
fixed is proportional to a low fractional power of concentration. Tanning effect depends on 
surface tension of the tanning solution. Soluble substances of low molecular weight which 
lower the surface tensicn lead to deposition of less tannin in the fiber; among them are 
alcohol, acetone, and phenol. Soluble salts generally have the opposite effect. The extreme 
case is the “salting-out” effect. The value of Epsom salt in finishing sole leather is explained 
by this effect. Quebracho and mimosa tannins, which have a higher molecular weight 
than myrabolam and chestnut, also give more viscous solutions at the same concentration. 
This is especially true of sulfited quebracho. Valonia solutions have high viscosity because 
of semi-soluble matter peptized by the tannin solution, though the molecular weight is not 
high. Viscosity is also affected by association of tannin molecules into larger particles, 
Speed of tannage does not depend entirely, if at all, on molecular weight. Chestnut, valenia, 
and myrabolam show delay in penetration into the hide, possibly because the outer layers 
fiiter out large particles, hindering penetration; quebracho, mimosa, and mangrove do not 
show this delay 

Substances of large particle size in the more acid tannins are peptized and “soluble” 
above 100° Bk, insoluble below 75° Bk. They explain discrepancies in experimental work 
between results from strong and from weak liquors, and between the use of pieces of pelt 
and of hide powder. Phlobaphenes in catechol tannins do not behave like insolubles from 
pyrogallol tannins. Bisulfiting alters chemical constitution so that tendency of phloba 
phenes to polymerize is reduced. Sulfited particles show less tendency to adsorption on 
other partic les attached to tanned fibers, and so yield lower degree of tannage. 

Information on chemical changes in tannin due to temperature, oxidation, pH, and en 
zyme action is incomplete. Increase in acidity of tan liquors may be caused by oxidation 
Alcoholic or enzymatic fermentation should not be allowed in the tan yard, as even small 
quantities of alcohol prevent tannage to the fullest extent. Aging of vegetable leather 
may be a chain reaction in which cationic iron catalyzes oxidation of sulfur dioxide, which 
in turn oxidizes tannins and leads to oxidation and acidic decomposition of the fibers. The 
most suitable method of protection is addition of a water-soluble oxalate, which forms a 
complex ion with iron, and prevents the start of the chain reaction. 16 references. 


: R. B. Hobbs. 


Synthetic Tanning Materials. By A. T. Hough. Chapter XIII of ‘Progress in Leather 
Science: 1920-1945."’ Brit. Leather Mfrs. Res. Assoc., London, 1948. The first synthetic 
tanning agent, reported by Schiff in 1871, was probably a mixture of polyhydroxy aryl 
sulfonic acids and sulfones. Other early work was on naphthol-formaldehyde compounds. 
rhe first practical application resulted from Stiasny’s work, which led to Neradol D, a con 
densation product of phenol sulfonic acid and formaldehyde (HCHO). Other phenols and 
cresols were later used similarly. Neradol N was made by sulfonating naphthalene and 
condensing with HCHO, and the Ordovals by sulfonating higher cyclic hydrocarbons. 
Such sulfonic acids combine with basic protein groups, and, though highly acidic, do not 
swell the fiber. They form a stable combination with collagen and cannot be easily removed 
by washing with water. Work by Croad in 1923 led to syntans of higher molecular weight 
and fewer sulfonic groups, which gave better leather. He first condensed phenol and HCHO, 
then sulfonated the product; this required less H.SO, than the earlier method. H,SO, 
can be cut down still more by partial substitution of sulfonic acids. Products of this type, 
sulfonated Novolaks, give a fuller, but darker-colored leather. 

Collagen absorbs phenol, as much as 60 per cent by weight, and resorcinol and catechol 
to lesser extents. This is reversible, and some gelatinization occurs. At 8 per cent concen- 


tration of phenol, shrinkage temperature is at room temperature; this indicates rupture 
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ig with peptide groups. Pelt treated with 6 per cent 

shows leather-like drying, but washing removes the phenol 

luble phenols, e. g. naphthol, have a tanning effect. Weakly sul 
gher degree of tannage than strongly sulfonated ones, and are thus 
nent tannins. Phenol sulfonic acid is more easily condensed in 
ter-soluble aldehydes and ke tones, inc luding glucose and lac tose, 
In alcoholic solution, HCHO and acetaldehyde, as well as sulfite 


not glucose and lactose. Tannins can be prepared from r¢ 


HCHO or acetaldehyde, but they are expensive and their color 


halene sulfonic acids condensed with formaledhyde yield a 


ises in heavy leather manufacture 
ups in the naphthalene nucleus increase the ab 


i second sulfo group decreases it. Condensation with 


Is but increases that of the salts. OH-— and 


ption of tree act 


sulfonic acids effect a satisfactory ‘“‘formation” of the fiber 
1; the unsubstituted acids require condensation with HCHO 
ulfonic acid does not give it even when condensed. Absorp 
s closely related to tanning power, but not identical with it 


sulfoni cids are completely absorbed, and sulfonates strongly so. Salts with 


Al, and Cu ar most as strongly absorbed as free acids; next most strongly are 


salts with NH, . Ca, and Mg; and finally Na and K salts. Power of being absorbed is 
ihout proportional to molecular weight. With increasing aldehyde, absorption first in 
reases, 

sulfonic acid type have a hydrolytic effect on leather, though 


dilutions used in the tannery, particularly in the presence of 
bit this effect. It is decreased when the sulfo group is linked 
lot 


concentrated syntans of this type will dissolve chrome leather 
ig sulfonic acid syntans do not take some acid dyes well; dyes 
give best results. For those acid dyes that can be used, improved 
rdanting with dyewood extract or topping with a basic dye. 
1 or before vegetable mordants, and are powerful mordants 
used instead of formic or other acid for “driving on” acid and 
vegetable tannage by combining with collagen, suppressing 
ition of hide with tannin hey peptize larger tannin 
| 


lease organic acids in early tan liquors, 


ag 


lighten color. They re 
but some form dark stains with li Failings of early syntans included excessive acidity 
ind hydrolytic action on pelt, poor tanning power and low yields, rapid darkening of leather 
color, and high mineral ash content. Use of phenol ethers instead of phenol produced light 
fast syntans. Linking of urea-formaldehyde resins with cresol or naphthalene improves 
color and resistance to ight. Dioxy-diphenyl-sulfone has been used for the same purpose 
Modern syntans are quite light-fast, less acid, produce a fuller leather, and do not prevent 
uptake of dyes. Unfortunately they are sensitive to salts, so that pickled goods cannot 
be tanned directly. A class of syntans designed to replace vegetable tannins is derived from 
sulfite cellulose, by condensation with phenolaldehyde resins or their sulfonic acids or sul 
fones, or with similar naphthol or resorcinol compounds. Such materials have good tanning 
properties and are economically sound. These newer types, with numerous hydroxy groups, 
ire similar to the weakly acidic groups of vegetable tannins rather than the older, strongly 
acid syntans. Some are less highly dispersed than vegetable tannins. The ratio tan/total 
soluble, is greater than 0.6. Mineral ash content is low, pH about 3 to 4. Some are very 
sensitive to iron salts. Leathers tanned with them show no rotting after 10 years’ storage 
Official methods of tannin analysis are misleading for syntans. Examination should in 


clude proportion of organic material to salts, and tans to non-tans; behavior when heated 
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to dryness; effect on clarifying vegetable extracts; and small tanning experiments. It is 
also desirable to determine the dependence on the pH! of the amount of “tan” absorbed 
by hide powder, and the shrinkage temperature 

\ summary of B.1.0.S. Final Reports Nos. 240 and 762, on German syntans, is included 
as an addendum 


23 references R.B.H. 


Extractives from Ponderosa Pine Bark. By. E. F. Kurth and J. K. Hubbard. Jnd 
Eng. Chem., 43, 896 (1951). In the Pacific Northwest there are available annually approx- 
imately 400,000 tons of ponderosa pine bark having a tannin content ef 5.6 to 11.4 per 
cent, and wax content of 5 per cent on the dry weight of the bark. Reducing sugars amount 
to 2-4 per cent. Total hydroxyl groups present in the tannin amount to 22.2 per cent, 


phenolic hydroxyl groups 13.2 per cent and aliphatic hydroxyl groups 9.0 per cent re 


spectively The tannin is regarded as a possible substitute for chestnut 


The Water-Pollution Problem. By L. Cox. Amer. Dyestuffs Reporter, 40, 228 (1951 
The author does not take the idealistic viewpoint that all streams should be restored to 
their original purity, but to the contrary feels that each stream should be brought to a 
state of cleanliness consistent with the demands made on it. He regards the polution prob- 
lem as one requiring the support of municipalities and industries if it is to be solved. For 
industry to properly support the project there are certain steps which it must take, listed 
as (1) Development of full information about its own waste and to take necessary cor 


rective action 2) Education of its employees 3) Cooperation with municipal officials. 


$) Cooperation with Interstate and Federal control agencies. (5) Keeping the public ad 


vised concerning the problem and the progress which is being made 


Production of Protease by Cultivation of Aspergillus Oryzae on Wheat Bran. By 
M. E. Maxwell. Australian J. Appl. Set. 1, 348 (1951 \ttempts to produce proteolytic 
enzymes for use in the fellmongering industry from those species which had previously 
shown to be responsible for loosening wool gave so little promise of success that attention 
was turned to the cultivation of niolds pessessing gelatinase activity. Of 43 species and 
strains of molds cultivated on steamed wheat bran, Aspergillus flavus-orygae, strain 292 


$795, vielded culture extracts possessing the highest gelatinase activity. Optimum growth 
and enzyme production by this strain was obtained on sterilized bran, containing 60 per 
cent water, when spread in layers not exceeding 2 cm. in depth. The bran was inoculated 
with a spore suspension of the mold and incubated for 4 Gays at 28°C. in a saturated at 
mosphere The gelatinase was readily extracted with water from the bran culture of the 


mold 


Fellmongering Investigations. XIII. Use of Mold Protease for Recovering Wool 
from Sheepskin Pieces. By E. M. Jenkins and M. E. Maxwell. Australien J. Appl 
Set., 1, 363 (1950). Wool is recovered trom sheepskin pieces or low grade whole skins by 
complete digestion of the skin tissues with mold protease \fter grading, fresh skin pieces 


are washed to remove blood and gross dirt, and dry skin pieces are soaked 24 hours. The 


skin collagen is shrunk by heating the washed pieces to 75°C., preferably by a flash pro- 


cess, as prolonged heating adversely affects wool quality. After cooling and draining, the 
skin pieces are immersed in an enzyme bath prepared by extracting mold bran with water, 
Common salt, 2 per cent on volume of liquid, is added to inhibit growth of putrefactive 
bacteria and prevent tainting of the wool. ‘In an enzyme extract, maintained at 40°C 

but not circulated, complete digestion of the skin requires 4 to 6 days, according to the 


ratio of skin to mold bran extract. 
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Factors Affecting the Service Life of Leather in Wool Processing. By RK. M. Kop 
penhoefer. Lea. Manufacturer, 62, No. 4, pg. 35 (1951 Experimental procedure for de 
termining the probable life service of leather types in wool processing is described and il 
lustrated. It is shown that the process oil rapidly displaces the natural grease from the 
leather. It is further shown that some oils can accelerate the rate of deterioration because 
of a tanning-like action exhibited by fatty oil sulfates or mineral oil sulfonates, which are 
widely used as emulsifiers. This deterioration can be controlled within practical limits by 
restricting the concentration of such components in a soluble oil to safe levels and by con 


trol of stock oiling to eliminate excesses 


Vegetable Tanning Extracts from Waste Sulfite Liquors. By F. |. Hilbert, Lea 
ind Shoes, 121, No. 3, pg. 12, No. 4, pg. 10 10 (1951 The author briefly describes the 
soda, sulfate and sulfite processes for producing paper pulp The sulfite process is the only 


one to vield a residual liquor useful in the tanning industry 


Reclaiming Leather Dust. By T. A. Dickinson. Lea. and Shoes, 121, No. 4, 14 (1951 
Leather dust or flour from the butting operation constitutes a useful filler for synthetic elastom 
ers. It greatly increases the abrasion resistance of rubber products without loss of flexibility 
When used in thermosetting plastics fabrication of moldings and casts with more flexural 
strength and less weight is possible as compared with wood flour and fabric fillers. Semi 
artificial leathers, composed of leather dust and polyvinylchloride resins are tough and 
Hlexible Leather dust compounded with phenol-formaldehyde and polyester resins ts 
suitable for the compression molding of gaskets, packings and other articles of varving 
degrees of rigidity. Water soluble strip coatings with improved seratch resistance for use 
is masks in the spray finishing of industrial products have been made by combining leather 
dust with polyvinyvlalcohol emulsions. Artificial suede finishes on leathers are made by 
spraying leather dust on the leather surface first made tacky with primer coatings. Com 


parison of properties of plastic with wood flour and leather dust filler, respectively, follow 


Pla th. 4 flour filler Plast 


sp Cat ‘25 1.15 
Fensile Strength-pst 1,000 10,000 
Moduius of Elasticity 

psi X 105 
Compressive strength 

psi 12,000 16,000 
Flexural strength 

psi 9 OOO 15,000 
Izod Impa t Strength 

foods pounds per inch 3 0.6 
Heat Distortion, “| 5 50 
Water Absorption 0.3 
Burning Rate Low Chars 


doesn’t burn 
Chemical Inertness High High 


Pigmentation Most opaque colors Most opaque colors 


Mold Resistant Leather ‘Treatments. Latest Specifications for Civilian and 
Military Leathers. By F. O'Flaherty. Lea. and Shoes, 121, No. 7, pg. 12 (1951). The 


Surgeon General has approved 0.3 ver cent para-nitrophenol in leathers which come in 
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close contact with human skin. The same applies to tetra-chlorohydroquinone, but this 
material cannot be incorporated in the leather during tannery operations. Paranitrophenol 
is soluble in alcohol and oils. The alccholic solution may be added to the chrome or veg- 
etable tanning liquors, or to the fat liquor. It can be dissolved in the stuffing mixture, or 
in the oils of the fat liquor and incorporated in the leather in this manner. Workmen 
handling para-nitrophenol should wear respirators and gloves, as it has a tendency to dis- 
color the skin when soap is used in washing. Finished leathers can be treated with para- 
nitrophenol by immersing them in an oil-solvent-paranitrophenol bath. A practical method 


for testing leathers for para-nitrophenol appears in This Journal 45, 728 (1950). 


Making Leather with Sound Waves. By T. A. Dickinson, Lea. and Shoes, 121, No. 7 
pg. 8, (1951). The suggestion is made that ultrasonics may be used to speed up tanning. 


’ 


Astringency Problems with Water Soluble Organic Tanning Materials. I. In- 
fluence of Particle Size of Tanning Material on the Purity Curve. By A. Kintzel 
ind H. Grunewald. Dzs Leder 1, 206 (1950 \stringency resembles the affinity of classical 
chemistry but is a qualitative, not a quantitative, property. This is related to the fact 
that commercial tannin is a mixture of components having differing affinities for hide 
powder. The tannin mixture can be divided into true tannin, weakly astringent semi- 
tannin, and nontannin. The total astringency of the mixture is influenced in various ways 
by the components. The true and semi-tannins have a more or less definite tanning action. 
Ihe nontannins, on the other hand, behave indifferently or cause swelling of the hide. A 
distinction must be made between the acid swelling of the lower fatty acids (lactic, acetic, 
etc.) and hydrotropic swelling by undissociated acid molecules and phenolic nontannins 
These two types of swelling have a great influence on the takeup of tannin. Astringency is 


therefore a summation of a complex phenomenon whose individual factors can be tested 


and explained. For the present work syntans rather than the similar but more complex 


vegetable tanning materials were used. The results were expressed as purity curves ob 
tained by detannizing solutions of increasing concentration with hide powder by the filter 
method, calculating purity (tannin as percentage of soluble solids) and plotting purity 
against concentration. The purity of a natural tannin rises to a constant value as the con 
centration of the analytical solution is increased whereas the purity of a syntan rises to a 
maximum, then decreases. Kuntzel and Bosse have postulated that the true tannins pene- 
trate and combine with the hide powder while the semitannins are larger and only deposit 
on the surface of the powder. To test this view Novolaks of different particle size were 
prepared and then sulfonated, the assumption being made that sulfonation did not alter 
the particle size. Three Novolaks, with degree of condensation of 0.7 (1 mol phenol : 0.7 
mol formaldehyde) were made. Novolak O, with the smallest particles, was made by heat- 
ing at 100°, with stirring, 100 grams of phenol and 1 gram of oxalic acid until the odor of 
formaldehyde disappeared (12 hours). Novolak S, with larger particles, was made by using 
hydrochloric acid as catalyst (2 ml. of 18 per cent HCI per 100 grams of phenol). Yield of 
Owas 79 per cent and of S, 87 per cent of theoretical. A different type of Novolak (Novo- 
lak N) was made by condensing the phenol and formaldehyde in a concentrated aqueous 
solution of g-naphthalenesulfonic acid, this acid acting both as catalyst and as emulsify 
ing agent. Particle size was determined by fractional precipitation from alkaline solution 
by addition of sulfuric acid. The first fraction (precipitate) contained 60.7 per cent of the 
total Novolak for O, 70.9 per cent tor 5, and 73.9 per cent tor N. Molecular weight ot 
dissociated electrolytes can be measured by diffusion or dialysis only in the presence of a 
high concentration of an indifferent electrolyte but this electrolyte would salt out Novolak. 
Phe molecular weight of unsulfonated Novolak was determined by dialysis in 96 per cent 
alcohol. The following molecular weight values were found: Novolak O, 140; Novolak 5S, 
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309: Novolak N. 1025: the first traction (acid precipitation of Novolak S, 470: second 
fraction, 394; third fraction, 320. The purity curves for the three Novolaks differed only 
slightly. In view of the great difference in particle size, it is improbable that the drop in 


the curve at higher concentrations is caused by overcondensed parti les 


Il. Influence of the Sulfo Group on the Astringency of Tanning Sulfonic Acids 
of the Phenolnovolak Type. Dus Leder 1, 259. The tanning action of pkenolnovolaks is 
known to decrease as degree of sulfonation increases. By reducing the degree of sulfonation 
the properties of phenolic syntans can be improved until they have the character of re 
placement tannins. It seemed possible therefore that the semitannins of low athnity for 
hide powder were oversulfonated Novolak particles. To test this assumption two methods 
were used. First, water soluble phenol condensation products, free from sulfo groups, were 
prepared and examined. The second method was to separate tannin and semitannin from 
Novolak by fractional detannization, and then to determine the degree of sulfonation of 
each fraction. A water soluble syntan was made from resorcinol and formaldehyde (mole 
cular ratio 2:1) by heating for 5 hours on a water bath with hydrochloric acid as catalyst 


On dilution with water the product became cloudy but redissolved at low concentrations 


The purity curve resembled those for chestnut or pine extracts in that it did not drop at 


higher concentrations. Semitannins were absent in this unstlfonated product. For the 
separation of true tannins and semitannins by fractional detannization, 300 cc. of the tan 
nin solution was shaken 3 minutes with 3 grams of hide powder than filtered on a Buchner 
funnel. The filtrate was treated as before with additional 3 gram portions of hide powder 
until the filtrate was colorless. The hide powder cakes were washed by dispersing them in 
100 ce. of water, then filtering. The following four tanning materials were used; resorcin 


novolak, ordinary quebracho, Tanigan extra B, and sulfonated phenolnovolak. The first 


two materials, which were not sulfonated, were colorless in from 2 to 4 detannizations, the 


sulfonated materials only after 6 or 7 detannizations. The hide powder wash waters from 


the sulfonated materials were more highly colored than those from the unsulfonated mate 
rials. Only the first two hide powder fractions were tanned, and the second was not as well 


tanned as the first. By analysis of the hide powder fractions from a sulfonated material, 
the degree of sulfonation of the first fraction was found to be 22.3 mol per cent and of the 
filth and sixth fractions (semitannins) 36.9 mol per cent The semitannins are strongly 
hvdrophilic because of oversulfiting and therefore have low astringency. In the filter meth 
of of tannin analysis, the semitannin is not all retained by the hide powder and it appears 


{ 


f large amounts of tannin were passing through into the filtrate but this is not so as all 


true tannin is retained. The actual weight of semitannin taken up by hide powder is small; 
semitannins thus resemble dyes 1.1).¢ 





NOPCO’S 
EW 


Testing and Research 


LABORATORIES 


help to make 


good leather better 


Nopco has devoted years to 
developing high quality tan- 
ning specialties that result in 
superior leathers, and has spe- 
cialized in solving fatliquoring 
problems. 

Today, Nopco fatliquors— 
for every type of leather—are 
setting new high standards in 
efficiency — enabling tanners 
thruout the country to obtain 
“just what they are looking 
for.” 

In its endeavor to make good 
leathers still better, Nopco 
stands ready to supplement 
its recommendations with 
technical assistance rendered in 
the tannery itself—to assure 
that leathers produced possess 
exactly the surface feel, tem- 
per, hand break and stretch 
desired. 


Tanners’ samples, 
submitted for 
analysis are first 
carefully 
inspected. 


Motor-driven cen- 
trifuges are used 
to determine per 
cent take-up of 


Leather specimens 
are fatliquored 
with different 
formulations. 


Tumbling barrels 
closely approxi- 
mate tannery 
processing 
conditions. 


NOPCO CHEMICAL COMPANY 


HARRISON, NEW JERSEY 


Branches: Boston « Chicago ¢ Cedartown, Ga. « Richmond, Cal. 
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STEERHEAD 


“6he UNITED STATES LEATHER CO. 


27 SPRUCE STREET + NEW YORK 
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UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REEMING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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Better Leathers at Lower Cost ... 


It’s Easy With Linco Products 


believe the maintaining of leather 


LINCO PRODUCTS esirable? If so, highest quality 


. »ssible cost are necessary. 

PANCREATIC BATES acc , no single improvement 

FILLERS an be the answer but a lot of steps in the 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME important step. 

AND CHEMICALS We invite your inquiries and permission to 


prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, i... 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 
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LIGHT LEATHER. 
PRODUCTS 


BRETOLENE 
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NE SCRYMSER COMPANY 
Established 1874 
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632 South Front Street Elizabeth, N. J. 


The famous Diamond A Compound has sewed 
the tanning industry for ouer forty years. 


HOLES LEATHER CO. | Bana alien inp 


SOLE LEATHER 


Buford, Georgia 
TANNERS SINCE 1873 


Tanners Gut Sole Division . 


° Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





BELL-MINE LIME 


Year-round Uniformity 


Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE * WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON » NEW YORK * ST. LOUIS » CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 





VANCIDE* 


LEATHER FINISH MANUFACTURERS CAN save 
money and get more positive control of both bacteria 
and fungus growth with the new double-purpose liquid 
Vancides. 


Very low, cost-saving concentrations of the Vancides give 
complete fungicidal and bactericidal protection for all 
types of leather finishes containing casein, albumins, 
animal glue, or other organic material. 

Liquid Vancides are easily added at any stage of process- 
ing. They offer positive long-term protection even over 
wide temperature and pH ranges. 

Complete safety to workers handling Vancides is assured 
because Vancides are neither primary irritants nor skin 
sensitizers. 


*Derivatives of 2-mercaptobenzothiazole. 


CONTROLS 
BACTERIA 


WRITE TODAY FOR VANCIDE 
TECHNICAL BULLETIN NO.120 


CONTROLS 
FUNGI 


R. T. VANDERBILT COMPANY 


SPECIALTIES DEPARTMENT 
230 PARK AVE. NEW YORK 17,N. Y. 
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REILLY- 
WHITEMAN - 
WALTON CO. 


CONSHOHOCKEN, PA. 





BORAK: BORIC AC/D 


Borax and Borie Acid have long 
been used as chemicals in the 
tanning and finishing of good 
leather. 


Distributors of Pacific Coast Borax Co. are lo- 
cated in principal cities of the United States 


Write for our Booklet: “Processing Heavy Leather’ 


PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 
LOS ANGELES « NEW YORK e CHICAGO e CLEVELAND 


P r y A + i AVP Iee 
MANUFACTURERS OF THE FAMOUS “20 MULE TEAM PACKAGE PRODUCTS 
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Where Coucrage Counts! 


lee and Leather Deoceiear: 


TANNERY BUYER 


=== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS, CHEMISTS, TANNERS AND BUYERS === 





Now more popular than ever! 
Shoe and Leather Reporter's 
TANNERY BUYER Section, REPORTER 
published in the third issue of 
every month, is read by way Boston (Hdatrs) Washington 
important executive, superin- Chicago & Caddo 
tendent, chemist, and buyer. New Yesk London, Eng. 
It has coverage where cover- Philadelphia Los Angeles 
erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Shoe and Leather 


Representatives in 


Nalem Oil & Grease Co. 


FAT LIQUORS 
EATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 








STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


Hide Powder Division 
of the 
KEYSTONE TANNING AND GLUE COMPANY 
RIDGWAY . PENNSYLVANIA 


Ta NNEFS Use Clinton's special prepared, labora- 
tory tested products to assure unvarying uniformity. 
CORN SUGAR + CORN STARCH + CORN SYRUP «+ LACTIC ACID 


Over 44 years experience behind Clinton's 
laboratory service to tanners 


CLINTON FOODS INC. 
CLINTON, IOWA 


KEPECO FINNALINE KEPOLAC 
EMULLO FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


/ 
\EPEC Crenncar Corporation 


Milwaukee |, Wisconsin 


» ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


ARTHUR C. TRASK & SONS CORPORATION 4103 S. LASALLE ST. 
41 Tremont St., Boston Chicago 
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by DR. MERRILL A. WATSON 


Former Executive Vice President, Tanners Council of America 


WHAT THE 15 CHAPTERS GIVE 
WHEN YOU BUY THIS BOOK 


Chapter 1. Historical and Technical 
Background of Cattlehide Leather 
Tanning. 

Chapter 2. Economic Structure of Cat- 
tlehide Leather Industries. 


Chapter 3. Combination and Integra- 
tion in Cattlehide Leather Tanning. 


Chapter 4. Domestic Cattlehide Sup- 
plies. 


Chapter 5. World Hide Supplies. 
Chapter 6. Tanning Materials. 


Chapter 7. Labor in Cattlehide Leather 
Tanning. 


Chapter 8. Capital in Cattlehide Lea- 
ther Tanning. 

Chapter 9. Joint Production in Cattle- 
hide Leather Tanning. 

Chapter 10. Cost in Cattlehide Leather 
Tanning. 

Chapter 11. The Markets for Cattle- 
hide Leather. 

Chapter 12. Characteristics of Demand 
for Cattlehide Leather. 

Chapter 13. Competitive Aspects of 
Cattlehide Leather Tanning. 

Chapter 14. Dynamics of Hide and Lea- 
ther Prices. 


Chapter 15. Cattlehide Leather Tan- 
ning during World War II. 


The Story of the Economics 
of the Leather Industry 


The author, Dr. Merrill A. Watson, is well 
known to the leather and shoe industry. His 


$750 


book is a real contribution to the literature of 


the industry as it completely covers the his- 
tory and economics of cattlehide 


tanning. 


OVER 175 PAGES 


leather 


PER COPY 
ees NLP 


CHARTS AND TABLES 
COLORFULLY ILLUSTRATED. 


ECONOMICS OF CATTLEHIDE LEATHER TANNING contains much 
information in its 15 chapters hitherto not published in book form to be 
of use to all practical tanners, shoe and leather men, industrial, govern- 
mental, research workers, professors, students, librarians, economists and 
anyone associated DIRECTLY or INDIRECTLY with the leather and 


ORDER YOUR COPIES TODAY .. . 
Book Delivery Early 1949 


LEATHER ano SHOES MAGAZINE 


shoe industry. 


300 West Adams Street 


Chicago 6, Illinois 
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Tinis es 
foo al tyes off 


ules 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 

Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 





J some 0-230 

A liquid syntan, combines with all natural ex- 

, Practical for any type of tanning oF 
«ng. Replaces Sumac. 


SYNEKTAN NPP 

For pastels in oduces full plump 
leather. 

SYNEKTAN NCRP 


In combination 
chrome stock for 


dyeing, PF 


tannage; in dyebath for 
better grain 
TANASOL D 
( Liquid ) 

With extracts, for lower costs and good color. 
TANASOL pW (Beads 
Bleaching chrome 

for level dyei 


SULPHONATED OILS (Various Ba 

MONOPOLE OWS (For Finishing) 

EMULSIFIERS AND DETERGENTS 
For good degreasing: 


or Powder) 
tock 


Samplvs and informanon upon request. 


arlstadt, New Jersey * L 


Plants ot: Passaic. New Jersey * Cc 
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CO. 
LEATHER BROWN G 


LEATHER BROWN GD 
LEATHER BROWN R 


Here are three companion dyes to produce 
a range of browns and tans on either grain 
or suede leathers. They work very well alone 
or in combination to produce shades from 
vellow-browns to red-browns or tans. 
These new dyes work well on chrome tanned 
kid, calf, side-leather or sheep, and on 
chrome tannage or syntans. They are also 
desirable as shading dyes for other dye 
combinations, and they produce clear uni- 
form shades with good glazing properties on 
grain leather. 
Your Calco representative is a trained and 
experienced leather colorist. He will) be 
happy to demonstrate, in vour own plant, 
the excellent working properties of these 
and other dyes in the complete Calco line 
to vour profit. *Prade-mark 


Calco 


Granami 
AMERICAN yanamid vom WY 


CALCO CHEMICAL DIVISION 
DYESTUFF DEPARTMENT 


BOUND BROOK. NEW JERSEY 


New York © Chicago © Boston © Philadelphia e Charlotte « Providence 


Represented in Canada by 
North American Cyanamid Limited, Calico Chemical Division 
Victoria and Bute, St. Lambert, Montreal 23, Quebec 


Royal Bank Building, Toronto 1, Ontario 


Jacket courtesy of Rogers Peet Company, British Walker Shoes 
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TIME OUT 


FOR PLANNING 


A temporary lull after a period of high-pressure pro- 
duction has at least one advantage — it gives a little 


time out for review and planning. 


On the bottom of the drawer, tucked away for just 
such a time, you undoubtedly have many ideas for 
development, memos on coloring problems and other 
odds and ends that are downright annoyances when 


you're busy. 


Dig them out, call your Geigy representative and let 
your combined thinking, plus the assistance of the 
Geigy Technical Laboratories work out some of the 


knottier problems. 


Dyestuff Makers Since 1859 89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


GEIGY COMPANY, Jc. 


BRANCH OFFICES: Boston * Charlotte,N.C. * Chicago * LosAngeles * Philadelphia 
Portland, C-c. © * Toronto 


IN GREAT BRITAIN: Th cinss, Parsonase, Manchester 





AT YOUR SERVICE 


This modern plant is your landmark for Sulfated Oils .. . Esters 
. Alum Stable Products ... Degreasing Agents ... Syn- 


thetic Detergents... anda host of other finerelated products. For 
this—the home of E. F. Drew & Co., Inc.—is always at your 
service with extensive research and production facilities de- 
signed to help you with your requirements ... to help you 
with your problems! Write for further information. 


SULFATED OILS 


Cod Oils Split Oils 
Sperm Oils Vegetable Oils 
Neatsfoot Oils Castor Oils 
Suede Oils 
RAW OILS 


Refined Vegetable Oils Tanked Cod Oil 
Luxolene and other Synthetic Esters 
STUFFING OILS AND COMPOUNDS 


SPECIALTIES 


Alum Stable Oils Synthetic Detergents 
Degreasing Agents Synthetic Esters 
Water-Soluble, Non-lonic Fatliquors 


LEATHER OILS DIVISION 


E. F. DREW & CO., INC. 
BOONTON, N. J. 
NEW YORK «CHICAGO «PHILADELPHIA «BOSTON 








Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
® For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol's low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 


Sebacol prodetes Gown: | 
uniform, quality leather 
under varied beam- -zymatic action during 


house practices. are for all types of 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE - NEW YORK Pe. 8. -% 
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Which style will be mane popular? 


Both styles are bound to be popular. But the shoe that will keep 


its popularity with the buying public is the one on the 


left— because it’s made of all-round quality leather (and 

dyed with a fast, deep-penetrating Du Pont dye). Long after the 
shoe on the right has collected complaints for uncolored 
leather showing through at the slightest scuff, the other will 

he earning justified popularity for its manufacturer. 

Your leather deserves the best in dyestuffs. Why not investigate 
our line of deep-penetrating, level-dyeing colors . . . in 

Du Pont Chromacyl* dyes—or in Pontachrome,* Pontacyl* 
and Pontamine* dyes. Whatever your color problem may be— 
our Technical Staff will be glad to help you. Just 

write to E. 1. du Pont de Nemours & Co. (Inc.), Dyestuffs 
Div., Wilmington 98, Del. 


Yy yes do mitke ae ference 
QUPIND 2, Hit Vy 


REGU. 5. Pat OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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CALAFENE Binder and Filler 


PIGMENT FINISHES 
Uniform quality binder, filler and carrying agent. Builds 
up body. Improves covering power and spread. Nourishes 
fiber and eliminates harsh feel. No manipulation necessary. 


LEATHER FILLER 


Imparts permanent flexibility. Does not “pipe” or crack. 
Covers cuts and imperfections. 


SUEDE SPLITS 
Plumps the skins, strengthens and builds up low ends. When 
sueded the skins have a velvety nap and full mellow feel. 
Does not lay on the surface. 


Manufacturers of a complete line of specialties for the tanning trade 


APEX Chemical Co., Inc. 


Estab. 1900 
225 West 34th Street 


New York 1, N. Y. 





DYESTUFES WEWOODS 
CHEMICAL SPECIALTIES 


v 





COMMONWEALTH COLOR AND CHEMICAL CO. 


Main Office, Factory and Laboratories 
3240 GRACE AVENUE NEW YORK 67, N. Y. 


Philadelphia : Chicago . Gloversville Montreal 
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Specialized Training in the 


Science and Practice of 


LEATHER MANUFACTURE 


Sponsored by the Tanning and Allied Industries. 


Approved by Tanners’ Council of America, Ine. 
e 


2-YEAR COURSE 1-YEAR COURSE 
for High School Graduates for Men with a Degree in Science 


SCHOOL OF LEATHER and 
TANNING TECHNOLOGY 
PRATT INSTITUTE— BROOKLYN 5, N. Y. 


TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 








Kangaroo 


VOU O}0 


$20.00 per pound —5 pounds for $75.00 
write 
Product Director 
ETHICON SUTURE LABORATORIES, INC. 


New Brunswick, New Jersey 





FOR THE BEST FOR 


VEGETABLE CHROME 
TANNED CHROME RETAN 


“1111, 
SOLE LEATHER dRESEM SOLE LEATHER 
ST 


COMPOUNDS 


TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -:- BUFFALO, N. Y. 


MORITE BRAND 


Sulphonated and Compounded 


ILS 
OILS 


WHITTEMORE-WRIGHT COMPANY. ING. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


EST. 1908 


RESEARCH 


“The Extension of Knowledge is 
has Two functions 


by the Investigation of Matter”. 
To produce a better Product and 


to do it More Economically. 
This space dedicated to 


ieeeeiiaae °° —pilacamaiaaa THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 
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MYRIAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 


It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TANDUN. 2. 2. 2 2 2 oe GNSS 
NON-TANNIN. . . . . . 16.03 
INSOLUBLES ...... 41.70 
WAVER . 2 ws 0 0 0 e 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, 
Myrtan possesses many advantages, such as smooth 
and strong grain, good color and break, as well as 
a round feel. 


Blended into sole leather tannages, it has given 
better yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 

MeArthur Chemica! Co., Lid., 20 St. Pan! St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 

Roy Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 3 





